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EXECUTIVE BMMARY

Autonomous Emergency Braking (AEB)

The impact of roadrashe®n individualsas well asocietyas a wholes significant,costing

the Australian economy over $Billion per annum (BITRE, 2014). Heavy vehicle crashes
constitute around $1.5 billion of this, including around $200 million from crashes involving a
heavy vehicle impacting the rear ofodiner vehicle Thisis the specific road safety problem

that has been considered in this Regulation Impact Statement (RIS).

Heavy vehicles represent 3 per cent of all registered vehicles in Australia (ABS, 2017a) and
account for just over 8 per cent ofabvehicle kilometres travelled on public roads (ABS,
2017b). However, they are involved in 17 per cent of all fatal crashes. Over the last three
years (20168018), an average of 204 people were killed annually in 183 fatal crashes
involving heavy trucks iobuses (BITRE, 2019a). The most recent available data {2016)
shows that 1,832 people were hospitalised from road crashes involving heavy vehicles
(BITRE, 2019b). Heavy vehicle crashes continue to draw increasing attention from policy
makers, road saty advocates, the genemlblic and the heavy vehicle industry itself.

Distraction, fatigue, driver inexperience and error can be causal factors in heavy vehicle
crashes. Actions to reduce the extent of these factors have generally focused on helavy vehic
drivers and fleet managers. However, in fatal mdtiicle crashes involving a heavy

vehicle, another vehicle is at fault in up to 83 per cent of incidents (NTARC, 2019).
Nonetheless, heavy vehicles have physical characteristics that increase dne gskerity

of crashes, including a high gross mass, elevated centre of gravity, long vehicle length,
reduced ability to manoeuvre, and relatively longer stopping distances. Heavy vehicles have a
reduced risk of being impacted at the rear, given thatdbeglerate more gradually than

other vehicles. For the same reason, they have an increased risk of impacting a vehicle in
front of them.

When reatend collisions occur between an impacting heavy vehicle and a light vehicle,
vehicle underrun can occur, neasing the severity of the outcome. This has been mitigated
as much as possible by the introduction of Australian Design Rule (ADRfyi@&ht

Underrun Impact Protection in 2009. Front underrun protection systems reduce the severity
of trauma when a coflion occurs, but cannot reduce the frequency of those collisions.
Though actions targeting driver and fleet managers can help reduce the frequency of heavy
vehicle atfault crashes, technology such as AEB can also help in the event of an otherwise
imminentcollision.

The internationally agreed standard for heavy vehicle AEB systems is United Nations (UN)
Regulation No.131. The regulation sets requirements for detecting vehicles in a heavy
vehiclebs forward i mpact z on elgbaskNndrs@igtime at i on
it may be possible to expand the requirements to specifically detect road users such as
pedestrians and cyclists. Its scope covers all heavy goods vehicles greater than 3.5 tonnes

Gross Vehicle Mass (GVM) and all omnibuses.

Department of Infrastructure, Transport, Cities and Regional Development
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Australian research has found that AEB systems meeting the requirements of UN Regulation
No. 131 could alleviate or reduce the severity of almost 15 per cent of all Australian heavy
vehicle crashes, predominantly those involving a heavy vehicle impacting tlué asather
vehicle (MUARC, 2019). Moreover, it was found that in such collisions, heavy vehicle AEB
reduces all forms of trauma by up to 57 per cent. However, only six per cent of new
Australian heavy vehicles are sold fitted with AEB systems that woulgblyowith UN

Regulation No. 131. Most of these are in the heavy duty prime mover segment where 23 per
cent of new Australian prime movers are fitted with AEB.

Mandatory fitment of AEB to commercial heavy vehicles according to UN Regulation

No. 131 has beemplemented across the European market since November 2013, followed
by mandates in Japan and Korea. By November 2018, the European mandate had taken full
effect for all new vehicles covered by UN Regulation No. 131 (with exemptions including
urban buseand offroad or agricultural vehicles). Though now well establisttes,

European mandate has not strongly influenced Australian market fitment rates, in part due to
the bespoke configurations preferred by Australian operaiomsever, the mandate has
reducedand mitigatecheavy vehicle rear impact crashes in Eurgpeyiding useful

European datanthe effectiveness of the technoldipat has been used to suppbe

Australian research.

Within Australia, consideration of the fitment of AEB has had ta fea the other supporting
technologies of Antlock Brake Systems (ABS) and Electronic Stability Control (ESC) to be
mandated. Thikas beemecessary to guarantee the stability of a heavy vehicle or heavy
vehicle combination under the severe conditiohgutomatically generated braking by AEB
systems. The first consideratsof mandatingABS wereunsuccessfubefore andhroughout
theearly 2000sdue to cost antb reliability concerndy some parts athe heavytrailer

industry This situatiorcontinuedthrough to 2014when some ABS anttie underlying
electrical power and wiring requirements for advanced braking systems were rdaimdate
preparation for the next stepf fully implementing ABS/ESC/AEB systems.

Following the mandating of ESC fbeavy vehicles under tidational Road Safety Strategy
20112020 (NRSS) and associated NatibRoad Safety Action Plan 20217,

consideration of options to increase fitment of AEB systems to Australian heavy vehicles is
now a priority action under theurrentNational Road Safety Action Plan 202820

(NRSAP).As retrafitting sophisticated technology such as AEB would generally be high
cost and disruptive for current vehicle owners, the action has focused on new vehicles only.

This RIS considers six ¢ipns to increase the fitment of AEB systems in the Australian
heavy vehicle fleetOption 1: no intervention (business as usual); Option 2: user information
campaigns; Option 3: fleet purchasing policies; Option 4: codes of practice; Option 5:
mandatory sandards under theéompetition and Consumer Act200@C 6t h) ( CCA) ;
mandatory standards under Read Vehicle Standards Act 2008C & (RWJA). Option 2

was separated into two soiptions: 2a (targeted awareness) and 2b (advertising). Option 6

2 Set to replace thilotor Vehicle Standards Act 198

Department of Infrastructure, Transport, Cities and Regional Development
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was separated into two swiptions: 6a (broad scope) and 6b (narrow scope). Of these, Option
1, Option 2a, 2b, Option 6a and 6b were considered viable and were examined in detail.

The results of the beneftibstanalysis over a 35 year period for eachhefse options
(assuming an intervention policy period of 15 years) are summariJedbial to Table3
below.

Table 1. Summary of gross benefits and net benefits for each option

Gross benefits ($m) Net benefits ($m)
Likely Best Likely
case case case
Option 1: naintervention - - -
Option 2a: targeted awareness 68 -9 -34
Option 2h: advertising 39 -151 -164
Option 6a: regulation (broad scope) 269 126 55
Option 6b: regulation (narrow scope) 235 112 50

Table 2: Summary of costs and benefitcost ratios for each option

Costs ($m) Benefit-cost ratios

Best Likely Worst Best Likely Worst

case case case case case case
Option 1: no intervention - - - - - -
Option 2a: targeted awareness - 101 - 0.9 0.7 0.5
Option 2b: advertising - 203 - 0.2 0.2 0.2
Option 6a: regulation (broad scope) - 214 - 1.9 1.3 0.9
Option 6b: regulation (narrow scope) - 185 - 1.9 1.3 1.0

Table 3: Summary of number of lives saved and serious injurieghospital admissions) avoided

Lives saved Serious injuries Minor injuries
avoided avoided
Option 1: no intervention - -
Option 2a: targeted awareness 12 339 1056
Option 2b: advertising 9 248 773
Option 6a: regulation (broad scope) 78 2152 6697
Option 6b: regulation (narrow scope) 69 1891 5883

Option 6a: regulation (broad scope) generated the highest number of lives7&\aadi(
serious 2,152) and minor (6597) injuries avoided to yield thieighest savingé$269 million)
while retainingalikely berefit-cost ratiomatchingthat ofOption6b.

Department of Infrastructure, Transport, Cities and Regional Development
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Electronic Stability Control (ESC)

When braking a heavy vehicle in emergency situations, whether initiated by a driver or an
AEB system, maintaining stability is critical. The role of the existichrielogies of heavy
vehicle ESC and trailer Rollover Stability Control (RSC) is even more critical when hard
braking is accompanied by swerving (common in-ezat collisions as the driver tries to

avoid the vehicle in front), when there is any road cuineatand/or when there is reduced

wheel traction. For this reason, vehicles fitted with AEB are typically also fitted with
ESC/RSC, often asreecessary subomponent. ESC for heavy vehicles became mandatory
from 1 July 2019 for new model heavy trailerdNdvember 2019 for all new heavy trailers)

and will become mandatory from 1 November 2020 for new model heavy trucks and heavy
buses (1 January 2022 for all new heavy trucks and heavy buses). The mandate targeted the
types of vehicles that could realise thighest benefits in terms of reductimfiroad trauma

mainly heavy prime movers and their shatteelbase derivatives. This minimised the
regulatory burden on manufacturers and operators. As reported at the time in the associated
RIS3, the Commonweditindicated that it would return to the consideration of ESC for the
remaining types of vehicles as part of the AEB work, where there may be economies in
costing of the systems, due to the integrated nature of AEB and ESC.

Expanding ESC requirements toadhicle categories covered by a broad scope AEB

regulation eliminates the cost of separate ESC fitment for those categories where ESC is a
subcomponent of AEB and so substantially reduces costs through shared system
componentry. While having minimal o cost effects on Option 6a, expanding ESC
requirements to the covered vehicle categories would save an additional 24 lives and prevent
an additional 412 serious and 320 minor injuries. This represents additional savings to society
of $89 million, and ircombination with Option 6a requirements for AEB, raises the total
package benefitost ratio range to 1.7 (likely) to 2.5 (best). The savings are summarised in
Table4 below. Expanding existing heavy vehicle ESC requirements to all vehicle categories
covered by Option 6a substantially improves savings and the overall benefit cost ratio.

Table 4: Summary of savingsand benefitcost ratios including asociated ESC benefits

Gross benefits Benefit-cost ratios
($m) Best case Likely case
Impacti AEB (recommended Option 6a) 269 1.9 1.3
Impacti Associated ESC requirements for Optit 358 25 17

6a AEB categories

Recommended Option

In accordance with the Australian Government Guide to Regulation (2014) ten principles for
Australian Government policy makers, the policy option offering the greatest net benefit is
the recommended option. Option 6a: regulation (broad scope) offerettesimet benefit.
Under this option, the requirements for the applicable vehicle categories of UN Regulation

3 Regulation Impact Statememational Heavy Vehicle Braking Strategy Phasg@Allistralian Government,
2018).

Department of Infrastructure, Transport, Cities and Regional Development
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No. 131 would be mandated for new heavy vehicles. UN Regulation No. 131 covers prime
movers and rigid vehicles greater than 12 tonnes GVM (ADfaagory NC), goods

vehicles greater than 3.5 tonnes GVM (ADR subcategory NB) anchosesADR

subcategory MD and MEJ.he relevant ADR categories are summarisefijgpendix 1

The proposed AEB implementation timefrai@ble5) for heavy vehicles is 1 November
2020 for new vehicle models and 1 November 2022 for all new vehildieswould be the
same new vehicle models date as for the current ESC requirements, while for the all new
vehicles date it would be 11 months after the current ESC requirements. In expanding the
ESC requirements, the vehicle category coverage would broadénm include the same
vehicle categories as for AEB. The end result of this would be that Australian new vehicles
would fully match the coverage of the UN regulation for ESC for heavy vehicles, UN
Regulation No13.

Table 5: Proposed implementation timeframe for AEB and associated EStiming

Ner\T/]vo\(/jeeT;cle All new vehicles
AEB 1 Nov 2020 1 Nov 2022
Associated ESC 1 Nov 2020 1 Nov 2022
Current ESC (heavy trucks and buses) 1 Nov 2020 1 Jan 2022

This early assessment RIS has been written in accordance with Australian Government RIS
requirements, addressing thevenassessment questions as set out in the Australian
Government Guide to Regulation (2014):

What is the problem you are trying to\se?P

Why is government action needed?

What policy options are you considering?

What is the likely net benefit of each option?

Who will you consult about these options and how will you consult them?

What is the best option from those you hawasidered?

N o o M w0 Dd R

How will you implement and evaluate your chosen option?

In line with the principles for Australian Government policy makers, the regulatory costs
imposed on business, the community and individuals associated with each viable option were
guariified and measures that offset these costs have been identified.

This early assessment RIS will be circulated for a six week public comment period to draw
out the issues and stakeholder perspestA summary of the feedback and departmental
responses Wibe included in the final RIS that will inform decision making.

Department of Infrastructure, Transport, Cities and Regional Development
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1. WHAT IS THE PROBLEM?
1.1. Road Trauma Involving Heavy Vehicles

The impact of road crashes on society is significant. Individuals injured in crashes must deal
with pain and suffering, medical costs, lost income, higher insurance premium rates and
vehicle repair costs. For society as a whole, road crashes resultnmoesarosts in terms of

lost productivity and property damage. The cost to the Australian economy has been
estimated to be at least $27 billion per annBATRE, 2014). This translates to an average of
over $1,100 per annum for every person in Australereis also a personabstfor those
affectedthat isnot possible taneasureRoad trauma from heavy vehicle crashes costs
Australia approximatel$1.5 billion each yearThis cost isbroadly borne by thgeneral

public, businesssand government.

In 201516, the Australian domestic road freight task reached 219 billion4ilometres,
increasing by more than 23 per cent since 2006\t the same timethe higher rates of
crastes involving heavy vehicles hdsawn increasing attention from policy keas, road
safetyadvocates anthe generapublic, as well as from the heavy vehicle industry itself.

Heavy vehicles represe8@iper cenpf all registered vehicles in Australiastralian Bureau
of Statistics2018a) and account for ovef per cenof total vehicle kilometres travelled on
public roads Australian Bureau of Statistic8018b). However, on average they are involved
in aroundl7 per cent of fatal crashes angé&r cent okerious injury (hospital admission)
crashesThese crashes are estimated to cost the Australian ecaroomd$l.5billion each
year (in 208 dollar terms) including approximately $200 million from crashes involving a
heavy vehicle impacting the rear of another vehicle.

Heavy vehicles impacting ¢hrear of another vehicle is the specific road safety problem that
has been considered in this RIS. According to data from MUARC (MUARC, 2019), these
types of crashes accounted for almost 15 per cent of all heavy vehicle injury crashes in
Australia.While in fatal multivehicle crashes a lighter vehicle is likely to have been at fault
(in up to 83 per cent of incidents according to NTARC, 20téavy vehicles nonetheless
have characteristics that can increase both the risk and sevdrii oio-fault andat-fault
crashes. These includehigh gross mass, elevated centre of gravity, long vehicle length,
reduced opportunity to manoeuvre, and reddy longer stopping distances

Fatal crashes

The Australian RoaBdeathsDatabasemaintained by the Bureau bffrastructure, Transport

and Regional Economics, providegsic details of road crash fatalities in Australia as

reported by the police each month to stete anderritory roadauthorities.This includes

details on the number of fatal crashes and faalin crashes involving heavy articulated

trucks (prime rovers), rigid trucks and busd3uring the 12 months to the end of March

2019, 186 people died from 167 fatal crashes involving heavy trucks and buses. Over the last
three years (2018018), an agrage of 204eople have dieth 183 fatal crashes involving

heavy trucks and buses each year (BITRE, 2019a).

Department of Infrastructure, Transport, Cities and Regional Development
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Figure 1 showshe annual number of fatal crashes involving heavy trucks and buses in
Australia for each calendar yeartire period2007 to 2086, while Figure2 showsthe
corresponding number of fatalities.
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Figure 1: Fatal crashesinvolving heavy trucks and buses irAustralia, annual tatals 20072016 (source: Australian
Road Deaths Database
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Figure 2: Fatalities in crashesinvolving heavy trucks and busesn Australia, annual totals2007-2016
(source:Australian Road DeathsDatabasg

It can be seen thaatalities in crashes involvingrime movers decreased by nearly

40 percent between 2007 and 2013, but have been relatively constant over the last four years.
Fatalities in crashes involving rigid trucks and buses havereésively constant over tHE)

years.

Over the last three years (202@16), the proportions of fatal heavy vehicle crashes
involving a prime mover, rigid truck or bus were 52 per cent, 40 per cent and 10 per cent
respectively (these add up to more than 100 per cent because some ioradiied moe

than one heavy vehicle typd)aking into account fatality rates and crash data, fatal crashes
involving heavy trucks and buses cost the economy approximately $980 million annually
(MUARC, 2019).

Department of Infrastructure, Transport, Cities and Regional Development



Reducing Heavy VehiclRear ImpacCrashes: Autonomous Emergency Braking 12
Regulation Impact Statement

Seriousand minorinjury crashes

Data compiéd by the National Injury Surveillance Unit at Flinders University, using the
Australian Institute of Health and Welfare National Hospital Morbidity Database provides
details on hospitalisation due to road crashes, including those involving heavy v&oads.
injury while driving a heavy vehicle accounted for agendardised rates of 4 cases per
100,000 population (AIHW, 2018). The most recent year of data available-220179

shows that 1,832 people were hospitalised from road crashes involving leddclgsy

(BITRE, 2019b). Prior to this available data, the two most recent years of available data
(201213 and 2013.4) show that close to 1,750 people are hospitalised each year from road
crashes involving heavy vehicles (AIHW, 2015). This indicates ene@asing trend in
hospitalised injuries as a result of heavy vehicle presence on Australian roads. While not a
perfect measure, hospital admission provides the best available indication of serious injury
crashes in Australia.

With current annual seriousjimy rates and crash data available, serious injury crashes
involving heavy trucks and buses in Australia cost approximately $880n each year
(MUARC, 2019)

1.2. Government Actions to Address Heavy Vehicle Crashes

Governmentctionsto address trauma ir@shes involving heavy vehicles incluthe
following initiatives which are described further below:

1 Setting national vehicle standards

1 HeavyVehicleNationalLaw andPerformanceBasedStandardsoad network access
controls

1 Chain of responsibility, \Wrk Health andsafety (vehicle as a workplace).

Infrastructure upgrades

1 Other state and territogovernment initiatives such essearclprojects education
and partnerships.

=

National VehicleStandards

The Australian Government administers Bead Vehite Standards A@ 0 18 4 C6t h)
(RVSA), which requires that all new road vehicles, whether they are manufactured in
Australia or are imported, comply with national vehicle standards known Asistr@lian
Design RulegADRS), before they can be offered to the marketu®e in transport in
Australia.The ADRs set minimum standards for safety, eimmssand anttheft

performance

Within Australia, consideration of the fitment of AEB has had to wait for the other supporting
technologies of Antiock Brake Systems (ABS) arttlectronic Stability ControlESC) to be
mandated. This has been necessary to guarantee the stability of a heavy vehicle or heavy
vehicle combination under the severe conditions of automatically generatetyldrg AEB

4 Set to replace thelotor Vehicle Standards Act 198

Department of Infrastructure, Transport, Cities and Regional Development
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systems. The first considerations of mandating ABS were unsuccessful before and throughout
the early 2000s, due to cost of the technology and to reliability concerns by some parts of the
heavy trailer industry. This situation continued throtmgthe 2014 implementation of ABS

for trucks, where further exemptions from ABS were sought for heavy trailers, as well as for
the Commonwealth to consult at length on any reliakidgyes However, the underlying

electrical power and wiring requiremeiits advanced braking systems were mandated at this
time, in preparation for the next steps of fully implementing ABS/ESC/AEB systems.

Following the completion dhis first Phase (Phased) what becaméhe National Heavy

Vehicle Braking Strategy (NHVBS)nder the NRSS, the Departmenhsulted as agreed

with industry regarding the advantages and disadvantages, including reliability, of other
advanced braking systems e.g. E8®@ Roll Stability Control (RSC), to support the

development of a RIS under Phdsof the NHVBS in 2018. Following thRIS, the

Government introduced requirements for advanced ESC based systems for new heavy
vehicles and RSC for trailers. These requirements were introduced in order to reduce the cost
of road trauma to the communitym heavy vehicle rollover and loss of control crashes. The
RIS examined five options in addition to the business as usual case to increase fitment of
ESC and RSC to the heavy vehicle fleet. It found there were significant benefits to be gained
in the rediction of rollover and loss of control crashes by mandating ESC/RSC fitment. This
could not otherwise be realised either through the business as usual approach or various other
nonregulatory options. The benefit cost analysis found that there was ac#se provision

of ESC and RSC systems for heavy vehicles and heavy trailers through government
intervention, in the form of ADRs based on UNdrlation No13/11, that incorporatea
performance standard adapted fro® Federal Motor Vehicle Safety Stamd FMVSS)

136. The positive net benefits of this intervention over the business as usual case were
estimated at $217 million with potential to save 126 lives and see a reducti@dbkérious
injuriesfollowing a 15 year period of regulation.

In addifon to improved braking, passive safety systems can also mitigate the severity of
heavy vehicle crashes. For instanchew reatend collisions occur between an impacting
heavy vehicle and a light vehicle, vehicle underrun can occur, increasing theysaftbet
outcome. This has beanitigated as much as possilbig the introduction of Australian
Design Rule (ADR) 84 Front Underrun Impact Protectiam 2009. Front underrun
protection systems reduce the severity of trauma when a collision occurshoit riuce
the frequency of those collisions.

Heavy Vehicle National Laand Performance Based Standards

The Heavy Vehicle National Law (HVNL) was established in 2014 to provide nationally

consistent arrangements for regulating the use of heavy vehicles to improve safety, and better
manage the impact of heavy vehicles on the environment, road infrastrudyraldic

amenity. The HVNL also aims to promote the safe transport of goods and passengers, and

i mprove the heavy vehicle industryés product
practiceslt is administered by thiational Heavy Vehicle Regulat (NHVR) in all states
andterritoriesexceptfor Western Australi§WA) and the Northern TerritorfNT). WA and

the NT instead continue with their own local arrangements

Department of Infrastructure, Transport, Cities and Regional Development
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The Australian Governmemias fundamental ithe establishment of the NHVR and

coninues to provide support to it with respect to heavy vehicle road safety reforms. It has
committed $15.9nillion funding to the NHVR for heavy vehicle safety initiatives, including

the installation of new monitoring systems, as part of a national coroglard enforcement
network. Other initiatives include industry education on chain of responsibility obligations
that have been strengthened under the HVNL, and assisting with the development of Industry
codes ofpractice to strengthen safe business peasti

The Australian Governmerbmmitted over $800,000 over two years to fund a joint heavy
vehicle driver fatigue research project between the Cooperative Research Centre for
Alertness, Safety and Productivity and the Natlofransport Commission (NTCyhese
organisations will work together to undertake research to evaluate the impact of HVNL
fatigue provisions on road safety risks.

The Performance Based StandgiiBS)schemas administered by the NHVR to offdre

heavy vehicle industry the potenttalachieve higher productivity and safety through

innovative and optimised vehick®mbinationdesign.To obtain PBS approval, heavy

vehicles must meet 16 additional safety standards and four additional infrastsiatudards.
Vehicles meeting these raggments can then be exempted from requirements relating to

their dimensions and configuration (including length, width, height, rear overhang, retractable
axles and tow coupling overhang/location etc.) and/or be permitted for operation at higher
mass limis on approved route§he PBSschemehas been in operation since October 2007.

WHS andChain of Responsibility

On 18 May 2018, the Council of Australian Governments' Transport and Infrastructure

Council agreed a framework for developing ay2@r nationaFreight and Supply Chain

Strategy (the Strategy). On 6 April 2019, the Australian Government published a paper
(Delivering on Freight) showing its commit me
improving heavy vehicle access to local roads, imipigpavailability and sharing of freight

data and investing to address pinch points in key freight coryidgisut compromising on

safety A national approach is essential to ensure freight systems and infrastructure work

across state and territory berd to enable theafe ancefficient delivery of goods wherever

they are required across Australia. The Commonwealth, state, territory and local governments

are working together to develop the Strgtéy implementation from 2019

Safe Work Australia israAustralian government statutory boelstablishedn 2008 to

develop national policy relating to Work Health and Safety (WHS) and workers
compensation. The Australian Work Health and Safety Strategy 2022(SWA, 20184)

has identified road freight trapart as a priority due to the high number and ohtgork-

related fatalitiesinjuries and ilinesses. The Australian Work Health and Safety Strategy
20122022 provides a framework to drive improvements in work health and safety in
Australia. It promotes eollaborative approach between the Commonwealth, state and
territory governments, industry and unions and other organisations to achieve the vision of
healthy, safe and productive working lives. The Strategy aims to reduce the incitlence o
serious injuryby at least 30 per centationwide by 2022, and reduce the number of work
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related fatalites due to injury by at least 20 per cértie transport industry will play a
critical role in meeting these targets.

The number of workers ithe road transport indtrg grewby 16 per cenbver the 13 years
from 2003 to 2015SWA, 2019) In 2015, 74 per centf transport workersvere classed as
empl oyees and were covered by workersbéo
significant reductions in the number and rategifries and fatalities ithe transporindustry
over the past decaddowever it remains a high risk industry.

compe

While the frequency of serious claims in the road transport industry remains comparatively

high, there have been substantial improvementstbedast five years. The rate remained
relatively stable with little improement from 20008 and 201412 but has sincfallen
significantly by 36 per cenEigure3 shows thattliere hasisobeen a significant fall in the
number of worker fatalities and the fatality rate since 280Wever there has been
considerable volatility yeaon-year and a plate#ng over the last three years (SWA, 26118

Worker fatalities Serious claims
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Figure 3: Fatalities and Serious claimsSafe Work Australia, Road Transport Industry Statistics (SWA, 2018b)

Work diaries andtlectronic Work Diaries (EWE) improve safety for the la&ry vehicle

industry though improved data accuracy and transparency for drivers, transport operators and

authorised officers. They are also an important tool in reducingtopéatigue related
crashesEWDs area voluntary alternative to written work dies,approved by th&lHVR, to
monitor and record the world rest times of a driver whikgnificantly reduang
administrative burderin its public consultation on the EWBolicy Framework and
Standards,he NHVR received majority support for commergcEBWD services anith 2018
released a Notice of Final Rule Makiatjowing the use of EWDs

Infrastructure Upgrades

The Australian Government has alstemnded the Heavy Vehicle Safety and Productivity
Programmd&HVSPP)and will provide $40 million peyear from 202422 onwards, building
on the current $328 million investment from 201Bto 202621. The HVSPP isan initiative
to fund infrastructure projects that improve productivity and safety outcomes of heavy
vehicle operations across Australifhe Government contributes up to 50 per cent of the
total project costthroughnationalpartnershipagreementsvith state anderritory

governments Examples of current safety projects include road freight route
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upgrades/improvements and the constructiomarfe roadside rest areas for heavy vehicle
drivers.

State and Territorgsovernment Actions

Actions undertaken bytate anderritory governments towards improving heavy vehicle
safetyincludeinvestment irresearclprojects, educatiocampaignsandstratege
partnershipsTheyalso include increased stringencysefety requirements and access
arrangemenigarticularly for access to government work contracts. For instance, in NSW
and Victoriamost buseandmany heavy trucks used in major infrastructure projaats
subject to increased stringencies.

Building a safety culture and improving safety through partnerships are priorities identified in
theNSWG o v e r n Raach Safetyg Plan 2021 (RpReleased in Azuary 2018. The RSP
commits to the development of a new heavy vehicle safety strategy and partnerships with the
heavy vehicle industry, including champions of change, to improve safety of the freight task
across NSWinitiatives taken by the NSW Governnmenclude projects such as:

1 Fleet CAT- The field stage of the Fleet Collision Avoidance Technology Trial (Fleet
CAT) project was completed, with drivers in the project travelling 363,000 km and
receiving 117,000 alerts from the collision avoidance system.

1 SPECTS The Safety, Productivity & Environment Construction Transport Scheme
(SPECTYS) is a voluntary scheme designed to improve the safety, environmental
performance and productivity of heavy vehicles used by the construction industry in
NSW. SPECTS iadministered and maintained by Roads and Maritime Services
(RMS).

Towards Zero is a strategy and action plan tiraVictorian Government has committed to.

This action plan involves governments, communities, vehicle manufacturers, road authorities
and traasport companies working together to reduce the road toll. Through thjshgan

Victorian Government aims to influence heavy vehicle companies to purchase or lease
vehicles with advanced safety features such as AEB, Lane Departure Warning (LDW) or
Lane Keep Assist (LKA).

The Heavy Vehicle Safety Action Plan 202020 delivered by th@ueenslan@overnment
wasdeveloped in consultation witQueensland Trucking Association, National Heavy
Vehicle Regulator and Queensland Police Servite plan aims to rede heavy vehicle
fatalities and identifies 36 heavy vehicle safety interventions. This includes the adoption of
current and emerging safety technolog&andards and schemes such as:

1 Inform a national review of the PBS scheme, and the increased pres&iz®
vehicles on suitable road networks.

1 Advocate for fastracking mandatory safety technologies for new heavy vehicles
including, collision avoidance systems, stability control for prime movers weighing
12 tonnes, stability control for trailers weighimore than 10 tonnes, autonomous
emergency braking and underrun protection.

Department of Infrastructure, Transport, Cities and Regional Development



Reducing Heavy VehiclRear ImpacCrashes: Autonomous Emergency Braking 17
Regulation Impact Statement

1 Investigate options to include improved/increased heavy vehicle safety standards as
part of Queensland government funded construction contracts.

Inform a national review of cumeé heavy vehicle accreditation scheareangements.

1 Encourage the increased uptake of telematics and other safety technologies for
business and/or regulatory purposes.

Towards Zero TogetheBout h Australi ads Rwalaunckedin200lly St r a
to set a new approach to road safety by the South Australian Governmeassoébmted

Action Plan 2018019 continues the focus established under Towards Zero Together and

previous action plans. It responds to emerging trends fn@wiew of road crash data, and
developments in knowledge and technology that supports new solutions. It also recognises

the directions set nationally through the NRSS. The Action Plan includes priority actions to

be delivered by the end of 2019, of whate Priority Action ighe introduction ofin

independent vehicle inspection scheme for heavy vehicles registered in SA.

Towards Zero: Getting there together 2820 was launched by the Western Australian
Government and builds on the progress achieve@mine previous strategy Arriving Safely.
The strategy is implemented through a series of ¢bort action plans are much more
effective in achieving dramatic reductions in death and serious injury on WA roads. One of
four key initiatives is Safe Vehicd& promoting the uptake of safer vehicles and key safety
features, particularly by government and corporate fleets.ifitieive includes the

following measures

1 Prevent death and serious injury by increasing the purchase of safe vehicles and
specificsafety features in vehicles.

Promote community take up of safer vehicles and vehicle safety features
1 Encourage corporate fleets to purchase safe vehicles and vehicle safety features.

Strongly encourage making safe vehicles and specific safety featuhesssESC,
and side and curtain airbags compulsory for government vehicles.

1 Undertake an ongoing research and development program to identify and progress
future technological opportunities (improved alcohol interlocks, fatigue warning
systems and safety $&d route navigation).

The Towards Zero Strategy and Towards Zero Action Plan-2019 targets the Tasmanian
Government s highest risk areas and delibera
will gain the greatest reductions in serious irgarand deaths. On 2 July 2018, the

Department of State Growth in Tasmania transferred responsibility for direct delivery of

heavy vehicle compliance and enforcement to the National Heavy Vehicle Regulator

(NHVR).

Towards Zero Road Safety Action Plan 202822 (Towards Zero) is a five year road safety
action plan of the Northern Territory Government which has been developed through
extensive community consultatiohowards Zero focuses on road safety actions to address
the key priority areas for NT. Actiomgithin this plan include:
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1 Continually monitoring, evaluating, and introducing emerging technology that assists
in achieving the vision of the plan.

Mandatory Vehicle inspection regimes for private, business and heavy vehicles.

1 Safe driving awarenesmmpaigns that include sharing the road safely with heavy
vehicles.

1 Promote bike education for school students and safe cycling with groups, such as
heavy vehicles.

1.3. Rear-end Crashes Involving an Impacting Heavy Vehicle

Heavy vehicles have a reduced riskbefng struck from the rear as they decelerate more
gradually than other vehicles. However, for the same reason, they have an increased risk of
being thempactingvehicle in a reaend collision.Consequently, alisions involving a

heavy vehiclempactingthe rear of anotharehicleareoneof the most commn type of

heavy vehiclerash accouning for almost 15 per cent of all heavy vehicle trauma (MUARC,
2019).Like most heavy vehicle crashes, read crashes involvinghampactingheavy

vehicle are typically severe.

Common contributing factors of heavy vehicle read crashes include other vehicles
aborting a manoeuvre at the last moment (for example at traffic lights); emttihuging peak
traffic periods as well as the usual issues ddading, driver distraction and driver

inattention. These are exacerbated by the decreased vision generally available to and around a

heavy vehicle.

Based on detailed injury crash datagtroads2015) it is estimated that the average annual
rearend crah count for fatal and serious injury across all vehicle types in Austraiets

Of this average, approximately 84 ment were in urban areas with 16 pent of rear end
crashes occurring in rural areas. These figures equate to approximately 88datarious

injury related rear end crashes per week in urban areas and approximately 8 in rural areas.
Further,approximately26 of theseeach yeaare from crashes involving a heavy vehicle.

According to data from Budand Newstead (2014karend crahesaccountedor 26 per

cent of all heavy vehle injury crashes in Australiaver the period 2008 to 2010 (including
34 per cent involving rigid trucks, 26 per cent involving prime movers and 18 per cent
involving road trains for total injury reand cashes)Due to the prevalence of these types of
crashes, AEBystems were consideregdluable with the expectation that they would prevent
at least some of the more seridgtaimacrashes from occurringhe study predicted that at
the maximum efficacypne quarter of all heavy vehidiatal crashes could be prevented from
the mandating of AEB systems. This translated to an annual saving of costs to Australian
society of $187 million. The study concluded that the injuries and property damage
associateavith heavy vehicles may be dramatically reduced in opetiitan regions by

fitting AEB technology to heavy vehicles a®re than halbf all severe and more than 70

per cenbf fatal crashes were deemed to be potentially prevented by AEB systewmsver,
this crash sensitivity included a broad set of scenaBiodd and Newstead (2014) defined
6narrowlyd sensitivity crashes as crashes
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were hit in the rear, crashes whilst reversing in traffic and cragltiesbjects or vehicles
parked/stoppedonpath.Br oadl y6 sensitive were crashes w
something in the path which was either not a vehicle or not travelling in the same direction.

This setpotentiallyincluded crashes with trafhevelcrossingspedestrians, animals and

otherobjects ina v e hpath, trasbes at intersections, crashes with vehicles heading in the
opposite direction, crashes whilst manoeuvring when entering or leaving parking or footways

or U-turning into a fkxed object and crashes whilst overtaking including only head on, pulling

out, cutting in or turningThis study and other early research were primarily based on the

maximal potential of AEB systems to detect vulnerable road users, objects and/or

infrastrudure crash detection and operation in all road/environmental conditions.

In 2017, the NSW Centre for Road Safety, Transport for NSW independently reviewed crash
avoidance technologies including AEB. Tieport(Transport for NSW, 2017) estimated that
AEB could prevent up to 25 per cent of all heavy vehicle fatalities.

Research recently commissioned by the Government (MUARC, 2@%8pnsideredhe
effect of the technology conforming to the minimum requirements of UN Regulation No.
131. The study founthat5.5 percent of the 200 heavy vehicle fatalities per year could be
prevented.

Thoughthere are currently a number of government actions relating to heavy vehicle safety,
as described above, that may indirectly helpethuce heavy vehicle regmpactcrahes

AEB systems conforming to UN Regulation No. XZhdirectly prevent omitigate thee
crashesregardess of causal factors or faulthis, the ongoing trend of these crashes

occurring in Australia and the reportedcces®f the technology where mandated in other
countrieshas ledo consideration afe increased fitment of AEBsan agreed action under
theNational Road Safety Strate@11-202Q Asretrofitting sophisticated technology such

as AEBwould generally beigh cost and disruptive for current vehicle owners, the action has
concentratedn influencing thenew vehiclemarket only.

1.4. The National Road Safety Strategy 2011-2020

Under the National Road Safety Strategy (NRSS) 22020 the Australian Government and

state and territory governments have agreed on a set of national road safety goals, objectives

and action priorities through the decade 2Q020 and beyon(Transport and Infrastructure

Council, 2011) The NRSS aims to reduce the number of deaths alodisé@njuries on the
nationbés roads by at | east 30 per-2d@nt by 20
levels), as endorsed by the Transport and Infrastructure Council (the Council), iA8011.

Future Steps, the NRSS includes, subject to RIS méspconsideration of mandating AEB

for heavy vehicles.

An updated National Road Safety Action Plan&Q@0 (the Action Plan) developed
cooperatively by federal, state and territory transport agencies, was endorsed by the Council
in May 2018(National Roadsafety Strategy2018. The Action Plan supports the broader
10-year agenda of the NRSS by ensuring that national efforts in the final three years of the
NRSS are focused on strategically important initiatives. The Action Plan contains nine
Priority Actions that all jurisdictions have agreed must be completed and will assist to meet

Department of Infrastructure, Transport, Cities and Regional Development



Reducing Heavy VehiclRear ImpacCrashes: Autonomous Emergency Braking 20
Regulation Impact Statement

the targets for road trauma reduction contained in the NRSS. This plan also includes a list of
Other Critical Actiong these represent either extensions of existing natidfrateor

supporting actions that are important to continue in addition to the key national priority list.
The choice of Priority Actions and Other Critical Actions has been informed by available
data and evidence about effective approaches to reductaaath.

Priority Action 4 of the Action Planis to increasedeployment of AEB in both heavy and light
vehicles.The case for this Priority Action was basedlo@ potential foAEB systems to
reduce death and injury through a demonstrated reductr@a#end crashes. The action
tasksthe Commonwealth examirg international standards for AEB for heavy vehicles for
implementation in the Australian new vehicle fleet, and finalise aatmylpackage through
the ADRs,subject toRIS outcomes

Priority 9 isto increase the market uptake of safer new and used vehicles and emerging
vehicle technologies with high safety benefits. This follows the success of the Australasian
New Car Assessment Program (ANCAP), Used Car Safety Ratings (UCSR) and related
safety resarch showing the benefits to consumers of choosing safer vehicles. A large
proportion of new vehicle purchases are made for private and government fleets, being turned
over to the general fleet after2years. Influencing fleet operators to purchases#fiest

vehicles was determined as one of the quickest ways to improve the safety of the Australian
fleet overall. This Priority Action required the Commonwealth and state and territory
Governments to update their fleet policies to require ANCARabrate light passenger and

light commercial vehicles, as well as driver assistance technologies including AEB, Lane
Keep Assist, Lane Departure Warning and Adaptive Cruise Control; and other beneficial
technologies, where available.

Other Critical Action K aimgo require contractors on governmduahded construction

projects to improve the safety of vulnerable road users around heavy vehicles through safety
technology and education programs. The case for this Action was based on evidence of heavy
vehicles featting prominently in crashes causing deaths and serious injuries to vulnerable
road users in urban areas. Furthermore, there is a large amount of major infrastructure
construction currently underway or planned across Australia. As much of this increased
actvity is in city and suburban areas, it brings increased risk to vulnerable road users
(VRUSs). Implemantation of this action includes usew#hiclesafetytechnologiesand

standards throughovernmentonstruction contract$or technologies such VRU det&n,
improved diver field of view, warning sysims, and advanced forms of ABBat could

better protectRUs sharing the roads with the heavy trucks that are used in construction in
urban areas.
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2. WHY IS GOVERNMENT AQON NEEDED?

Government action maye needed where the market fails to provide the most efficient and
effective solution to a problem. In this case the problem is that heavy vehicle crashes are
estimated to cost the Australian commumitgund$200million everyyear. These crashes
are notreducing as muchs theycould given the availability beffective safety technologies.

In Australig the introduction of safetgchnologieshrough market action along

significantly sloweifor heavy vehicleshanit is for light vehiclesA major reason for this is

the nature of construction of heavy vehiclescomparsonto light vehicles for example

cars and Sports Utility Vehicles), heavy vehicles are more likely to be built to order, with
engines, drivetrains, suspensions, brakegsaahd safety systems individyadpecified by

the purchasing businedseavy vehicles constitute a substantial financial investment and are
generally configured for business usardhasersnayin some instance®cusprimarily on
maximising economigoroductivity rather than on the safety of other road users

A significant number of heawehiclesare built in Australia specifically for the Auatian
market.For exampleabout50 percentof heavy duty trucks (séagure4 below), more than
80 percent of the heavy haulage vehicles used in the mining indaistharound 95 per cent
of heavy tailers are built in Australial his means that the desigasd regulationgffective

in othermarketswill have a lesseinfluenceon the makeup of théustralian heavyduty

truck fleet This means that rate 6fment of safety systema the Australian markets likely
to remain relatively independent of fitment rates in other markets, in the alo$enaeket
intervention.

Medium Duty Trucks Heavy Duty Trucks

5.2% e
94.1% - 5.9% : 19.2% 47.7%

18.3% '

B Australia China Europe Japan B Nth America
Figure 4: Truck Sales in Australia (2014)by Country/Region of Manufacture (source: TIC, 2015

Businesseprofit from themanufacturef heavy vehicles and from their operation on
Australiads p.iHbwevers heavyveldcle traeimaandragsociated financial
costs are borne kajl road network users aride broadeAustraliancommunitymore
generally Though actions around driver and fleet managers can reduce the frequency of
heavy vehicle atault crashes, technology suchfsti-lock Braking Systems (ABS), ESC
AEB and LKA can also alleviate crashes and/or mitigate crash severity

5Medium duty trucks have a GVM >8 tonnes and a GCM
axles; or b) 2axles, a GVM >8 tonnes, and a GCM > 39 tonnes.
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In the case oAEB, researchers have found that in collisions involving a heavy vehicle
impacting the rear of another vehidkereduces all forms of trauma of vehicle occupants by
up to 57 per cent (MUARC, 201%lowever,heavy vehicle AEB fitment ratdsave been low
with only around & per centof all new Australian heavy vehiclesoldbeingfitted with AEB
systemomplying with internationallyadoptedstandardsTable6 shows that Bsed on

heavy vehicle industry reported sales and fitment data most of these are in the heavy duty
prime moversegment at 23 per cent (NC category prime m{®@bft)). The remaining

fitment of AEB occurs irclose tofour per cent of NC category rigid vehiclasd 0.5 per

cent of NB category vehicles

Table 6: Industry reported heavy vehicle AEB fitment

Total Number of New Vehicle Estimated Number of New Estimated AEB Fitment (%)
Sales(as reported) Vehicles Fitted(as reported)
NB1 NB2  NC- NC- NB1 NB2 NC- NC- NB1 NB2 NC- NC-
PM Rigid PM Rigid PM Rigid

10938 7846 7525 10509 0 11 1760 379 0 0.15 2338 361

In Australia, thditment of AEB systemss significantlyhigherfor NC categoryheavy duty
prime moverghan for other vehicle categoriéhe reason for this isot clear, but it may
relate to the higher value of thasaecksand thdoadsthat theycarry. A fleet owner is more
likely to order the technology if its cost is less relative to the overalbfdise truck.

Another factor may bthe awareness of owners tih@icauséeavy duty prime movetsave a
greater exposure to high loads and highway speeds areggeeater consequences should a
crash occur.

ANCAP publishessafety ratings for a range of new passenger, sports utility (SUV) and light
commercial vehicles (LCV) entering the Australian and New Zealand markets, using a rating
system of 0 to 5 starBNCAP has reported that the number of top 100 selling LPV models
offered with AEB as standard increased from 3 per cent of the market in 2015, to 31 per cent
of the market in 2018. The latest available data indicates fitment rates of approximately 40
percent of the top 100 selling models in the Australian light velfieé.

Unlike the light vehicle fleet, there are no national consumer safety ratings schemes for new
heavy vehicles. Despite AEB being an increasingly available fitment (or part of a fitment
package upgrade), new heavy vehicles are generally configuiedméemphasis on

productivity, with a lower level of passive and active safety features than is typical of light
vehicles.

Mandatory fitment of AEB to commercial heavy vehicles according to UN Regulation No.
131 has been implemented across the Europedtehsnce November 2013, followed by
mandates in Japan and Korea. By November 2018, the European mandate had taken full
effect for all new vehicles covered by UN Regulation No. 131 (with exemptions including
urban buses and efbad or agricultural vehiek). Though now well established, the

European mandate has not strongly influenced Australian market fitment rates, in part due to
the bespoke sale configurations selected by Australian opetdtwsyver, the mandate has
reduced and mitigated heavy vebickar impact crashes in Europe, providing useful
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European data on the effectiveness of the technology that has been used to support the
Australian research.

2.1. Autonomous Emergency Braking Systems for Heavy Vehicles

Like otherAdvancedDriver Assistancé&ystems (ADAS), an AEB system reads inputs from

a variety of devices tmonitorthe environment. In the event thatallision with a vehicle

(and in some instances other road users such as pedestries)ated, e driver is warned

via an acoustialarm.If the driverdoesnot respond, a warning brake phase maintiated.

If the driverstill does not react to the event, the system will prime the brakes and soon after
execute an emergency brakipigase in order to mitigatbe collision.The AEB systenis
typically built on top of an BECplatform and is integrated with i&BS, ensuring that an
emer gency Isad m,dor ekanpleotioddr.

The timing of the emergency braking phase may be delayed until the last opportunity for the
driver to steeto avoid the accidenWhile not substantially reducing the potential to mitigate
an impending collisiorthe system may use this delay to elimirfatse target detections. It

also gives the driver the ability to deliberately steer close to an object without triggering
unnecessary emergency braking.

An AEB system mawplsobec apabl e of providing a fAbrake
when a drivedoes notapply sufficientorake pedal force to avoid a collision. In this instance,
the AEB system calculates the velocity and displacement of the vehicle freangagand

applies additional braking force toitigatethe collision.

AEB systems use a variety of sensors to monitor their environr@emplex algorithms

bring togethewrehicle motion and relative position data with data from environment scanning
sensos, such as radar and cametasdentify potential collisions. When a criilcsituation is
identified and the driver fails to reaufficiently, the AEB systenautomatically appliethe
brakes taavoid or mitigate thampact.

Since AEB systems are designed to intervene at the last possible moment prior to a collision,
the decelmtion brought about by an AEB interventionmapidandsouncomfortable for the
driver. This serves the purpose of preventingodgaviour known as driver adaptation

as

(Xiong & Boyle, 2012) An AEB system is not designed to replace the ddiver r e itponsi bi

to remain in control at all times. It exists to support the driver in the event of a collision
otherwiseoccurring.

When brakinga heavy vehicle in emergency situations, whether initiated by a driver or an
AEB systemmaintainingstability is critical The role of heavy vehicle EShd trailer RSC

is even more critical whehardbraking s accompared byswerving (common in regend
collisionsas the driver tries to avoid the vehicle in fromhen there is any road curvature,
and/or when there is rededd wheel tractionFor this reason, vehicles fitted with effective
AEB are typicallyalso fittedwith ESC/RSC, often as a necessary-saimponent.
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The effectiveness AAEB systems for heavy vehicleslikely to be greater than for
passenger vehicles asesult of frequency anskeverityof impacting heavy vehicle reand
collisions.

2.2. Available Standards

Australia participates in the peak UN forum that sets both the framework and technical
requirements for international vehicle standards, known as WPh2%Australian

Government has been involved for over thirty years and is a signatory to the two major
treaties for the development of UN Regulations (the 1958 Agreement) and Global Technical
Regulations (GTRs) (the 1998 Agreement). The adoption of intenaatregulations as a

basis for national or regional standards results in the highest safety levels at the lowest
possible cost.

Since attaining WP.29 endorsement in 2013, UN RegulatioiBlohas remained the
internationally agreed standard coveringuyeeehicle AEB. It sets requirements for

detecting vehicles in the impact zone, while operating up to the full speed of the heavy
vehicle under highway conditions. UN regulations are revised on an ongoing basis and so in
time it may be possible to exparttrequirements to specifically detect road users such as
pedestrians and cyclists. However, this is outside the scope of this RIS.

Six per cent of new Australian heavy vehicles are already sold fitted with AEB systems that
would comply with UN RegulatioMo. 131.

2.3. Summary of UN Regulation No. 131
Scope

UN Regulation No. 131 covers AEB systems fitted to vehicles greater than 3.5 tonnes Gross
Vehicle Mass (GVMppplicable tdJN vehicle categories M2, M3, N2 and N3,

corresponding té\DR sulkcategoriesMD, ME, NB and NC These systemautomatically

detect a potential forward collision, provide the driver with a warning and activate the vehicle
braking system to decelerate the vehicle with the purpose of avoiding or mitigating the
severity of a collision in the ewt that the driver does not respond to the warning.

SystemCapability

As a minimum, the AEB systemustprovide an acoustic or haptic warning, which may also
be a sharp deceleration, so thatiaawaredriver isalerted taa critical situation. The timing

of the warning signalsiustbe such that they provide the possibility for the driver to react to
the risk of collision and take control of the situatibonllowing the warning phase, in the
event of an imminent collision with a target vehicle, the systerst achieve the specified
requirements of the braking phase.

During any phase of action taken by the AEB system (the warning or emergency braking
phases), the driver can, at any time through a conscious action, e.g. by a steering action or an
acceleratokickdown or operating the direction indicator control, take control and override

the system.
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Since UN Regulation No. 131 cannot include all the traffic conditions and infrastructure
features in the typapproval process, false warnings or false braking imeidiimited so that
they do not encourage the driver to switch the system off (if the vehicle is equipped with a
means to manually deactivate the AEB system). In addition, the AEB system may be
temporarily not available due to adverse weather conditinrikis instance the driver must

be provided with an optical warning to indicate system status.

In the case of a failure in the AEB system, it is a requirement that the safe operation of the
vehicle must not be endangered.

Test Conditions

The applicatiorfor approval of a vehicle type with regard to AEB systems requires testing
the subject vehicle to warning and activation test requirements. The applicability of a vehicle
subcategory to the requirements in these tests is dependent upon the GVM andsheake sy
type (pneumatic or hydraulic) fitted to the vehidlée AEB performance requirements
applicable tcheaviervehicles arenorestringent than those applicablelighter vehicles. In
particular, the speed of the target vehicle for the moving tardes tesich higher; 67 km/h
versus 12 km/PAppendix 4summarises these performance requirements.

There are two types of tests; station@mnget and moving targetes$t onditions are
summarised ifTable7.

Table 7: UN Regulation No. 1317 Summary, AEB Test conditions

Test Condition Description
Surface Flat,dry concrete or asphalt affording good adhesion.
Temperature Range 07 45 deg. Celsius

Horizontal visibility range shall allow the target to be observed
Lighting Conditions throughout test.

Test when there is no wind liable to affect the results

The vehicle shall be tested in a condition of load
(loaded to manufacturer specifications)

Subject Vehicle Mass

The regulation includes a clause specifying that requirements will be reviewed before 1st
November 2021. Tie has commenced under WP.29 and is expected to increase performance
requirements for some vehicle types. However, implementation watédd beseveral years
away. For this reason, the benefits of the current UN Regulation No. 131 are considered in
this RIS.The departmenwill reviewany amendments to thegulationin line with UN

revisions as they become available.

TestTargets

A target is the object being detected by AteB system Certification tests utilise theidgh

volume series production passenggfUNc at egory M1 AA (degavalenon bod
to ADR subcategory MA,c ompr i si ng not more thaAsof seats
target may beisedthatwill suffer minimum damage and cause minimum damage to the
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subject vehicle in the eveat a testing collision. For the moving target test, the tdrgeels
at a constant speed in the same direction and in the centre of the same lane Bbirével.
stationary target test,target at standstill facing the same direction and positiongdeo
centre of the same test lane of travel as the subject vehicle.

Exemptions

Exemptions undeN Regulation No131 categorieare based oprimary use and the road
conditions the vehicle operates in (e.g. primarily used in other than déygiomditions).
Theyapply to certain vehicles where installation of AEB systems would be technically
diffi cult and the benefits uncertaifhesewould be extended to equieat ADR categories,
as follows:

Omnibuses:

Vehicles of UNsub-categories M2 and M3 (BR subcategory MD, ME) are exempt
providing they meet the following requirements:

(Seating capacity up to 22 passengers in addition to the driver):

Class A-Vehicles designed to carry standing passengers; a vehicle of this class has
seats and shall hayeovisions for standing passengers

(Seating capacity greater than 22 passengers in addition to the driver):

Class I- Vehicles constructed with areas for standing passengers, to allow frequent
passenger movement.

Class It Vehicles constructed princifpafor the carriage of seated passengers, and
designed to allow the carriage of standing passengers in the gangway and/or in an area
which does not exceed the space for two double seats.

Off-road Vehicles:

Vehicles of UNcategories M2, M3, N2 and N3 (AD&ub-categories MD, ME, NB and NC)

are exemt providing they meettheUle f i ni t i on -offr diaCd t veeoircyl eGs 0,
meetingthe conditions indicateih the Consolidated Resolution on the Construction of

Vehicles (R.E.3.paragraphs 2.8.2. andB23(UN, 2017)

Special Purpose Vehicles:

Vehicles of the UNcategories M2, M3, N2 and N3 (ADR schtegories MD, ME, NB and
NC) are exemt providing they meettheUdNlef i ni ti on of HASpeci al Pur
defined inR.E.3.

2.4.  European Mandate of UN Regulation No. 131

European CommissidRegulation No. 661/2009 set an ambitious targét thEB systems
(termedAEBS) to all new types of M2, M3, N2 and Nategory vehiclefrom 1st November
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2013 auwl to all new vehicles of thesategories from 1st November 20THefirst technical
requirements and test procedures for AEB systems were subsequently published in EU
implementing regulation No. 347/2012. Recognising that some additional time would be
required to fully develop effective AEB systems, especially foagetypes and
configurations of vehicle mandatory AEB fitment requirements were introduced in two
stages.

For the first stage, applicable from 1st November 2013 for new types of vehicle and from 1st
November 2015 for all new vehicles, the AEB requiresevere only applied to M3

Category vehicles, larger N2 Category vehicles with a GVM greater than 8,000 kg and N3
Category vehicles that are equipped with pneumatic or air/hydraulic braking systems and
with pneumatic rear axle suspension systems.

For the seond stage, applicable from 1st November 2016 for new types of vehicle and from
1st November 2018 for all new vehicles, the AEB requirements were extended to cover all
M2, M3, N2 and N3 Category vehicles, other than those specifically exempted.

For M3 Catgory vehicles, N2 Category vehicles with a GVM greater than 8,000 kg and N3
Category vehicles, the AEB system performance requirements specified for the second stage
were slightly more stringent than those specified for the first stage. However, for M2

Category vehicles and N2 Category vehicles with a GVM not exceeding 8,000 kg, (EU) AEB
system performance requirements were not specified in detail.

Much discussion over the AEB system performance requirements for M2 Category vehicles
and N2 Category vehiclegith a GVM not exceeding 8,000 kg took place between industry

and governments to ensure full alignment between the EU requirements and those contained
in UN Regulation No. 131.

2.5.  Objective of Government Action

Australia has a strong history of governmericars aimed at increasing the availability and

uptake of safer vehicles and Australians have come to expect high levels of safety. The

general objective of the Australian Government is to ensure that the most appropriate

measures for delivering safer velieis to the Australian community are in pladdne most

appropriate measures will be those which provide the greatest net benefit to society and are in
accordance with Australiads international ob

The objective of this RIS is to examine the dasegovernment intervention t@duce heavy
vehicle rear impact crashes. Specifically, it iprove thein-lanecrash avoidance
capability d the new heavy vehicle fleet in Austrabg increasing the fitment rate of AEB
systemsThis is in order to reduce the cost of road trauma to the communityttiesa types
of crashes

Where intervention involves the use of regulation, the Agreement on Technical Barriers to

Trade requires Australia to adopt international standards wineyare available or

imminentWher e the decision maker is the Australd:i
Minister, minister, statutory authority, board or other regulator, AustralianrGmeat RIS
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requirements apply. This is the case for this HI& requiements are set out ihe
Australian Government Guide to Regulation (Australian Governmentap014
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3. WHAT POLICY OPTION&RE BEING CONSIDERED

A number of opbns were considered tocreasehe fitment ofAEB systems to new heavy
vehiclessuppliedto the Australian market These include both nonregulatory and/or

regulatory means such as the use of market forces, education campaigns, codes of practice,
fleet purchasing policies, as well as regulatitmoughthe ADRs under theRVSA.

3.1.  Available Options
Non-Regulatory Options

Option 1: no intervention
Allow market forces to provide a solution (no intervention).

Option 2: user information campaigns
Information campaigns (suasion) to infooonsumers and operators abthé
benefitsof AEB systemsusing:

2a - targeted aweeness; of
2b T advertising

Option 3: fleet purchasing policies
Permit only heavyehiclesfitted with AEB systemgjovernment fleet purchases
(economic approach).

Regulatory Options

Option 4: codes of practice

Allow heavy vehiclesupplier associations, with government assistance, to initiate
and monitor a voluntary code of practice for the fitmemABB systemgo new
heavyvehicles (regulatory voluntay). Alternatively, mandate a code of practice
(regulatory mandatory).

Option5: mandatory standards under th@@petition and Consuméict (CCA)
2010.

Mandatestandards for fitmeraf AEB system3o new heavyehicles under the
Competition and Consumer Act 20(0CA) (regulatory mandatory).

Option 6: mandatory standards under ReéSA(regulation
Mandatestandardsequiring thefitmentof AEB systemgo new heavyehicles
under theRVSA based on UNRegulation No. 13{regulatoryy mandatory)Cases
examined were:

6a - mandatory for all heavy vehiclglsroad scope)or,

6b - mandatory for all heavy vehicles excluding busesrow scope)
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3.2.  Discussion of the Options

Option 1: No Intervention (Business as Usual)

TheBusinessAs Usual(BAU) case relies on the market fixing the problem, the community
accepting the problem, or soro@mbination of the two.

The state of current voluntary fitment of AEB systems to heavy vehicles is around six per
with heavy duty prime movers having a fitment rate of around 28qver

These fitment rates have arisen without regulation in Australi@idimg due to many heavy
vehicle manufacturers and operatasagnising the benefits of the technolagyheir
businesses and/or the broader commuimitywever, it is also important to note that fitment

of these technologies is significantly higher im&oother markets, most notably Europe were
fitment is now mandatory (subject to some limited exemptions) for all new vefiibles.
mandate in Europe has not strongly influenced the Australian markett the increase in

AEB systems as a result of mantiarers fitting the technology in Europe since 2013 has not
translated int@apidly increasing fitment rates in Australia.

In examining this cas&uropeanCommissionrequirements on the fitment of heavy vehicle
AEB in the EU and its flow on effect to tieistralian market was considered. This included
decreasing production costs of AEB equipment as well as reduced development and testing
costs over the years as the technology improves and best@raethods of application,
development and implementatibecomewidespread.

Actions undertaken by state and territory governments towards improving heavy vehicle
safetyhave been described earlier ancdude investment in research projects, education
campaigns, and strategic partnerships. They also incluckased stringency in safety
requirements and access arrangements, particularly for access to government work contracts.
These actions mostly address road user behaviour and infrastructure counternmesasures,
only include some localised influences on thitnfy of technology through contracts or by
trading forroadaccessThus these measures are expected to have limited national impact on
reducingheavy vehicle rear impact crashEationally, ADR 84 - Front Underrun Impact
Protectionis a technology thdieenmandatedor a number of yearhathelps reduce the

severity oftrauma when a collision occufBhe only other proven technology to date is AEB.
The broad introduction of technology such as AEB is not practical thistaggand territory
governmeneffortsasthereis no nationatonsumer safety ratings schefoenew heavy
vehicles(unlike ANCAP for light vehicles).

Under Option 1, voluntary fitment by industry AEB systemgo new heavyehiclesis
projected (based on recent trends and regulatiother markets) to increagear on yeato
some degreavith marked initiaincreasesThe BAU option was analysed in detail order
to establish theaseline for comparison withther options
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Option 2: User Information Campaigns

User information campaigns can be effective in promoting the benefits of a new technology
to increaselemandor it. Campaigns may be carried out by the private sector and/or the
public sector. They work best when the information being provided is simplederstand

and unambiguoud.hey can be targeted towards the single consumer or to those who make
significant purchase decisions, such as private or government fleet o@aemgaigns

around vehicle safety technologies do not need to consider mamafatstem development
costs, because consumers are educated to choose from existing (developed) models that
already include the technology.

Appendix 20 TargetedAwareness Campaigtiga)details two reaéxamples of awareness
campaigns; a broad high cost approachatatgeted low cost approadrhe broad high cost
approach cost $@iillion and provied a benefitost ratio of 5The targeted low cost
approach coskl million and generated an awareness of 77 per téettargeted low cost
approachwas runover a period of four monthsvith aneffectiveness of 77 per cetitis

likely that a campaign would have to be run on a regular basis to magffesitiveness.

Appendix 30 AdvertisingCampaigng2b) details three notableutomotive sector
advertising campaigns for Hyuaid Mitsubishi and Vikswagen.The coss$ of such
campaignarenot made publicHowever, a typical cost would be #%llion for television,
newspaper and magjae advertisements for a thre@nthcampaign Researclhas shown
that for general goods, advertising campaigns caoh ie an around 8 per cent increase in
salegRadio Ad Lab, 2005). This increasesimilar to the result achieved by the Mitsubishi
campaigrpromoting the benefits of its ES®/hile some costs were available, the
effectiveness of the campaigns was noedblbe determinedt is likely that a campaign
would have to be run onragularbasisto maintain effectiveness.

Table8 providesa summary of the costs and known effectiveness of the various information
campaigns.

Table 8: Estimation of campaign costs and effectiveness

Campaigns Estimaged cost ($m) Expected effectiveness

Awareness broad 6 $5 benefit/$1 spent

Awareness targeted * 1 per four month campaign, or Total of 77 per cerdwareness
per year and so sales (but no greater tha

existing sales if already more
than 77 per ceht

Advertising* 1.5 per month campaign, or 18 8 per centncrease in existing
per year sales.
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Campaigns Estimaed cost ($m) Expected effectiveness
Fleet 0.15 -
Other 0.20.3 .

* usedin benefitcost analysis (Section 4).

Targeted awareness campaidi@ption 2a) could includthe promotion oAEB for heavy
vehiclesas well as market incentiveacluding at point of saleSuch campaigns can be

tailored to a specific user group. With the existBA fitment rates expected f&EB for
heavyvehicles it was determined that targeted awareness cgmga&ould remain relevant

for up to the full 15 year policy interventiomhis would beconsideredn unusuallyjong

periodfor suchcampaigs. This means advertising fatigue would neéede considered

together withvarying annual implementation costsrierease accuracy in forecasting.

However, in order to conservatively estimate the best case outcome for comparison to other
options, fatigue and cost variat®were not included in modelling

Advertising campaign@ption 2b) typically capitalise on medand event promotion of a
technology, and may be less specific in effe@omparison téargeted awareness
campaigns. They usually have a minor to moderate effect on technology uptake in
comparison to targeted awareness gaigns, and may be more costly

Taking into consideration the existing BAU fitment rai@sAEB systemsit is forecasthat
targetecawareness campaigns would héve strongest effect over the later years of a policy
lifespan for heavyehicles.

Both Options 2a and 2b were analy$adher to determinexpected benefits.
Option 3: Fleet Purchasing Policies

The Australian @vernment could intervene Ipermittingonly heavyvehiclesfitted with
AEB systemgo be purchased for its fleet. This would create an incentive for manufacturers
to fit these systemt® modelghat are otherwiseompatible with governmeméquirements

However, as the Australian Government heavy vehicle fleet is small (only 1066 heavy
commercial vehicles as at 30 June 20l3s than 0.percent of all registerheavy

vehicles) and operators order bespoke, rather than standard configured vehicles, Government
fleet purchasing policies are not considered an effective means to increase the penetration of
AEB systems more generally in the Australian heavy vehiet. fl

This option was not consideredfurtherdetail
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Option 4: Codes of Practice

A code of practice can be either voluntary or mandattirppandatory, here can be remedies
for those who suffer loss or damage due to a supplier contravening the chdaénm
injunctions, damages, orders for corrective advertising and refusing enforcement of
contractual terms.

Voluntary Code of Practice

Compared with legislated requirements, voluntary codes of practice usually involve a high
degree of industry participan, as well as a greater responsiveness to change when needed.
For them to succeed, the relationship between business, government and consumer
representatives should be collaborative so that all parties have ownership of, and commitment
to, the arrangeents Commonwealth Interdepartmental Committee on Quasi Regulation,

1997).

A voluntary code of practice could be an agreement by industry to fit AEB systems to heavy
vehicles at nominated fitment rates. Based on real world tests conducted under controlled
conditions, the environmental capability and the performance characteristics of existing AEB
systems is known to vary substantially across manufacturers. Applying this to real world
scenarios in uncontrolled conditions is likely to reveal further variemperformance across
manufacturers. In terms of alleviating trauma, AEB performance across the fleet, particularly
in common crash scenarios, can be as critical as fitment rates.

Voluntary codes are unlikely to cover all heavy vehicle manufacturerssas@haequence

any breaches of the code would be difficult for the various industry bodies and/or the
Australian Government to monitor and control. Further, given the sophistication of AEB
systems for heavy vehicles, detecting a breach would be partiadiffidult in the case of a

crash resulting from reduced performance. Such breaches would usually only be revealed
through continual failures in the field or by expert third party reporting. Any reduction in
implementation costs relative to other optiormid need to be balanced against the
conseqguences of such failures. In the case of AEB systems for heavy vehicles, taking into
account the severity of typical crashes, a breach could have serious consequences, including
increased road trauma.

A compromisedability to guarantee a minimum performance afesy critical system such as
AEB for heavy vehicles carries high riskresidual trauma cosgndor a highcostin terms

of both monitoringdetecting bredwes and the opportunity to taietionin theevent of
breachesFor these reasons, Option 4 was not considered in further detail.

Mandatory Code of PracticeRegulation

Mandatory codes of practice can be an effective means of regulation in areas where
government agencies do not have the expertisesources to monitor compliance.
However, in considering the options for regulating the performaniceadyvenhicles, the
responsible government agencyefiartment of Infrastructur@ransport, Cities anBegional
Development) has existing legislati@xpertise, resources and weditablished systems to
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administer a compliance regime that would be more effective than a mandatory code of
practice.

Because of the abovédii$ option was not consideredfurtherdetail
Option 5: Mandatory Standards under the CCA Regulation

As with codes of practice, standards caritieervoluntary or mandatory as provided for
under theCCA.

However, in the same way as a mandatory code of practice was considered in the more
general case of regulating the performancleeafi’y vehicles, the responsible government
agency (2partment of Infrastructur@ransport, Cities anRegional Development) has

existing legislation, expertise and resources to administer a compliance regime that would be
more effective than a mandatoryrsard administered through tG€A.

For this reasonhts option washereforenot considered any further.
Option 6: Mandatory Standards under the RVSA Regulation

Under Optiorg, the Australian Government would mandate the fitment of AEB systems to
newheavy vehicles supplied to the market via a new national standard (ADR) under the
RVSA. This new ADR would adopt the technical requirements of UN Regulation No. 131,
incorporating ugo the latest series of amendments. The ADR would also include a
requirenent that the AEB system be fitted as prescribed. As new ADRs only apply under the
RVSA to new vehicles, implementation of this option would not affect vehicles already in
service.

AEB systems from various manufacturers react differently to potential sitastions. As
such a mutually agreed international standard would further simplify system design and
enhance qualityln terms of alleviating trauma, AEB performance across the fleet,
particularly in common crash scenarios, can be as critical as fitatestir is therefore
important to adopt an effective standard, otherwisdé&mefitsof AEB would beuncertain
Research has shown UNegulation No131is effective in an Australian conteMUARC,
2019)

As this option is considered viable, and hashja&rsued internationally, the introduction of a
mandatory standard was analysed further in terms of expected benefits to the community.
This option has two subptions; 6a mandatory for all heavy vehicles and-6imandatory

for all heavy vehicles excluy buses.

Background

Australia mandates approximately siggtive ADRs under thé&RVSA. Vehicles are

approved on a model (or vehicle type) basis known as type approval, whereby the Australian
Government approves a vehicle type based on test and othenatitmn supplied by the
manufacturer. Compliance of vehicles built under that approval is ensured by the regular
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audit of the man dekignanduest &cilifes. Thosrinoladasauadit af the
manufacturer soé ppeessesi ty systems and

The ADRs apply equally to new imported vehicles and new vehicles manufactured in
Australia.No distinction is made on the basis of country of origin/manufacture and this has
been the case since the introduction of the M\&BA will be the case with the regement

of MVSA with the RVSA.

A program of harmonising the ADRs with international standards, as developed through the
UN, began in the mid980s and has recently been accelerated. Harmonising with UN
requirements provides consumers with access to vehmubeting the latest levels of safety

and innovation, at the lowest possible cost. The Australian Government has the skill and
experience to adopt, whether by acceptance as alternative standards or by mandating, both
UN GTRs and UN regulations into the ABR

If this option were chosen to be implemented, the requirement€EiBrsystemavould adopt
therequirement®f UN Regulation No131.

As discussed earlier, consideration of the case for mandating AEB systdmeavy vehicles
contributes to sever&riority Actionsin the NRSARo increase the percentage of safer
vehicles in the fleet. This proposed action asnostitutesaction towardsncreasinghe
uptake of advanceatety features under the NHVBS (see seclid.

Mandatory fitment of AEB to commercial heavy vehicles according to UN Regulation

No. 131 has been implemented across the European market since November 2013, followed
by mandatesii Japan and Korea. By November 2018, the European mandate had taken full
effect for all new vehicles covered by UN Regulation No. 131 (with exemptions including
urban buses and efbad or agricultural vehicles). These mandates are now well established.

Australian research has found that AEB systems meeting the requirements of UN Regulation
No0.131 could alleviate or reduce the severity of almost 15 per cent of all Australian heavy
vehicle crashes, predominantly those involving a heavy vehicle impactingathef another
vehicle (MUARC, 2019). Moreover, it was found that in such collisions, heavy vehicle AEB
reduces all forms of trauma by up to 57 per cent.

Scope/Applicability

The internationally agreed standard for heavy vehicle AEB systems is Unitedd\N@iid)
Regulation No.131The regulation sets requirements for detecting vehicles ifothards
impact zonemaking it particularly effective in heavy vehicle reard collisions. Its scope
covers all heavy goods vehicles greater than 3.5 tonnes GebgdeMass (GVM) and all
omnibuses.

The adoption of international regulations results in the highest safety levels at the lowest
possible costdarmonised Australian requirements would minindests associated with

AEB system development, provides manufacturers the flexibility to incorporate or adapt
systems that have already been developed and tested in the regions that the vehicle was
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originally designed. It would also enable some leveraging of testing andcedidifi
frameworks already conducted in other markets.

Two suboptionswereconsideredelevantin relation to the scope of vehicles for which
mandatory requirements f&EB systemsould be applied under the ADRs. A broad scope
option directly aligned witlthe requirements of UN Regulation No. 131, and a narrow scope
optionconsideringcost savings associated with the exemption of some vehicle categories.
Theseoptionsare:

1 Option6a: regulationifroad scoped a new ADR would be implemented to require
fitment of AEB systemfor newheavy vehicle®f ADR categorieNB1, NB2, NC,
MD andME (GoodsVehiclesand Omnibuses)

1 Option 6b: regulationnarrow scoped a new ADR would be implemented to
requirefitment of AEB system$or newheavy vehiclesf categorieNB1, NB2 and
NC (Goods Vehicles)

Both options were analyséad further detail.
Implementation Timing

The ADRs only apply to new vehicles and typically use a phaperiod to give models that
are already established in the maykiete to change their dgn. The implementation

leadtime of an ADR is generally no less than 18 months for models that are new to the
market (new model vehicles) and 24 months for models that are already established in the
market (all new vehicles), but this varies dependinthercomplexity of the change and the
requirements of the ADR.

The proposed applicability dates under this option (including eacbsidn) are:

1 1 November 220 for new model vehicles; and

1 1 November2022 for all new vehicles.

The associated ESC implementation timing is proposéalite9.Thesdeadtimes are
considered suitable to allow for the scope of design change aing tes¢ded foa heavy
vehicle supplier to incorporate an ABBstem.

Table 9: Proposed implementation timeframe for AEB and associated ES@ming

Ner\T/]vo\éiT;cle All new vehicles
AEB 1 Nov 2020 1 Nov 2022
Associated ESC 1 Nov 2020 1 Nov2022
Current ESC (heavy trucks and buses) 1 Nov 2020 1 Jan 2022
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4. WHAT ARE THE LIKELY NET BREEFITS OF EACH OPTIQ?
4.1. Benefit-Cost Analysis

TheBenefitcost methodologysed in this analysis sNet Present Value (NPV) model.

Using this model, the flow of benefits and costs are reduced to one specific moment in time.
The time period for which benefits are assumed to be generateet ihevife of the
vehicle(s) Net benefits indicaterhetherthe returns (benefits) on a project outweigh the
resources outlaid (costs) and indicate whiany, this difference isBenefitcost ratios

(BCRs)are a measure of efficiency of the project. For net benefits to be positivatitnis r

must be greater than onhigher BCR in turn means that for a given cost, the benefits are
paid back many times over (thest is multiplied by the BCR}-or example, if a project

costs $Imillion but results in benefits of $8illion, the net bendfwould be 31 = $2

million while the BCR would be 3/1 = 3.

In the case of adding particular safety features to vehicles, there will be an upfront cost (by
the vehicle manufacturers) at the start, followed by a series of benefits spreatidhtdbg

lif e of the vehiclesThis is then repeated in subsequent years as additional neJeserie
registeredThere may also be other ongoing business and government costs through the
years, depending on the option being considered.

Three of the policy optionsutlined in Sectior8.2 of this RIS (Optiorl: nointervention;

Option2: user information campaigns; and Opt&imandatory standards under the MVSA
(regulation)) were conglered viable to analyse furth@he results of each option were
compared with what would happen if there was no government intervention, that is, Option 1:
no intervention BAU).

The period of analysis covettse expected life of thpolicy option (15 years of interventign
plus the time it takes for benefits to work their way through the fleet (a@gdars, the
approximatenaximum lifespan of heavyvehicle).

Giventhat the function oJN Regulation No. 131s toenhance heavy vehicles ebf
includedbenefis focus onthe safetybenefit fromexpected reductions trauma.lt should be
noted,however that many operators would be likely to obtain other bendétsekample,
alleviation of property damagéhat rave not been included this RIS.The net benefit and
the benefitcost ratio for each option are therefore likely to be conservative estimates.

Benefits
For Option 1, there are noterventionbenefits (or costs) as this is tBAU case.

For Options 2 and 6 the benefits westablishedased on the difference between the
expectedBAU level of fitment of AEBto new heavy vehicles and the level of fitment
expected under the implementation of each proposed op@mefits are derived from the
fitment effect from each intervemn option (hich varies across optionand theoverall
impact of the technologwhen fitted, which is the product sénsitivity (he proportiorof
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heavy vehiclerashesvhose severity could be reducedAlyB - common to all options) and
the effectiveressof the technology in mitigating trauma when fitted.

Fitment effect of each option

Figures 50 7 show theforecastpercentage of fleditment under each analysed intervention
optionin comparison to BAYOption 1) The BAU projected fitmentatesup to2024were
provided by industryFor Optons 2a and 2b, the effect of interventiomeducedo the BAU
fitment rate after the policy lifespan (1B6ars). For Option 6a and 6b, thougment rates

are known taemain close to 100 per cent aféetechnolgy is mandateda reduction in
fitmentback to BAU rategfter a 15year policy lifespainas been incorporatétb account
for example for any future policy variation and/or technology redundaocgservatively
reducing the benefits in the pasterventon runout periodof 35 years by up to 50 per cent.
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Figure 51 Fitment via Option 2a compared to BAU
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Impactof AEBwhen fittedto a heavy vehicle

Sensitivity

Monash University Accident Research Ceriiv®ARC) reported orthe impaciof AEB for
heavy vehicles in Australia. Crash and crash injury benefits were modaljgalice reported
crash data on crashes occurring in Australia between-2018 inclusive. The classification
of sensitive crashes, th@potentially mitigated by AEB, wapplied tocrashes occurring in
Australia. The analysis did not include crasim®Iving vulnerable road users such as
pedestrians and cyclistBhough their inclusion would increase the percentage of sensitive
crashes substantially, the agreed international standard for AEB does not yet include
vulnerable road users sonas not assmedthat typical AEB systems in the fleet could
currently mitigate these crashes.

Around ffteen percent(14.8 per centdf all heavy vehicle crashes were classified as
sensitive to avoidance or mitigation with AEBhis figure incorporates narrowly sdinge

heavy vehicle crashes only, i.e., thasashegxhibitinga high degree of confidence that
AEB would alleviate or mitigate the craahd not those crashes where there was only some
or minor evdence.

MUARC found that, on averagégr everysensitivefatal crash 28 seriousrad 111 minor
injury sensitivecrasheslsooccured

Effectiveness

MUARC determined the effectiveness of AEB for heavy vehicles by buildiregrgoirical
literature asdata to allow direct estimation of crash reductions assoacmtedhe
technology from Australian heavy vehicle crash data was not avaiaalgh reductions in
sensitive crashes associated with heavy vehicle AEB fitment estimated from existing
international literature were between 22 and 57 per.cBmt overall effectiveness of heavy
vehicle AEBagainst trauma has been modelled usindawer end of this range.

Like other vehicle safety technologiésB effectiveness isxpected to bhigher forfatal

and serious injuries than for minor injuries. Tisislue in part to the effect dbwngrading of
traumaseverity at higher trauma levet® serious, minor or completely mitigated from fatal)
whereas for minor severity traumas, complete mitigation is the only improved outcome. This
effect is modelled asnaapproximate 10 per cent increment in effectiveness for mitigation of
fatal and serious injury crash outcomes over that of minor injury crashes, which has been
observed in light vehicle crash outconaesl for whichdata isavailable

ThoughAEB effectiveressis typically higher in high severity (for example, highway/high
speed) crashes, low severity crasbesurringin lower spee@reasare higher in frequency
This biases thexpectedeffectivenessn an arbitrary crastowardslower ranges.

On thebasisof the abovethe adopted effectiveness valuese 33 per cent for all sensitive
trauma crashes and 43 per cent for higher severity (fatal and serious injury) crashes.
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OveralllImpacton Australian Heavy Vehicle Trauma

The overall mpactof AEB when fittedagainstall heavy vehicleoad traumas the poduct of
sensitivity and effectivenesghe result is 4.9 per cent effectiveness against all heavy vehicle
trauma crashes, and 6.4 per cent against all heavy vehicle fatal and serious traurma crashe

Crash Savings

The economic benefits of increased fitment of AEB to new Australian heavy vehicles would
flow from trauma reductiongn addition there would béenefitsto families, businesses and
the broader community in ways it is not possible to meas

Campaigns promoting heavy vehicle AEB fitmemreprojected to have a modest positive
effect on trauma alleviation over the modelled period. Option 2a is expected t@daves,1
339 serious injuries andl,056 minor injuries amounting to traumaeation savings of
approximately $8 million. Option 2b is expected to sa9dives, 248 serious injuries and
773 minor injuries, amounting to trauma alleviation savings of approximatéyrfifon.

Reguldion of AEB for heavy vehicles wamojectedto have a substantiy greater effect.
Option 6a wagxpected to yield the greatest trauma reductions ¥itlves saved2,152
serious injuries and,897 minor injuries alleviatedamounting to $29 million in trauma
savings. Option 6kwvas exyected toyield 69 lives saved,,891 serious injuries ari883
minor injuries alleviated, amounting to $235 million in trauma savings.

Table10 summarises the trauma reducti@ssociated with each intervention optidhese
savingsdo not incorporatetherbenefits fromcrash alleviatiorexpensesuchas property
and infrastructure damage, road closures, police investigations, etc.

Table 10: Summary of lives saved and serious and minor injuries avoided

Lives saved Serious injuries Minor injuries
avoided avoided

Option 1: no intervention - - -
Option 2a: targeted awareness 12 339 1,056
Option 2h: advertising 9 248 773
Option 6a: regulation (broatope) 78 2,152 6,697
P Sasecieq ESC eaement 3o
Option 6b: regulation (narrow scope) 69 1,891 5,883

Costs
System development costs

No additional system development cost was added for options 2a and 2b, as it was assumed
that the heavy vehicle owners/operators persuaded by information campaigns to purchase
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heavy vehicles equipped with AEB would simply choose from existing modelsldgaiéh
these systems.

A development cost of $50,000 to $100,000 was added for each additional vehicle model for

which AEB would be developed due to government intervention under Option 6a and 6b.
Preliminary industry consultation indicated that the imeatal AEB development cost is

reduced substantially due to prior fitment of ESC, a typicalcaubponent of AEB which is

required to be fitted by separate legislation. The estimated development cost included design,
logistics, production line floor aredl@ation, and other overheads, for those models where

AEB is not an existing optional fitmenAn additional $10,000 per model was added to cover
validation and testing, as well as a further $10,000 per model for certification and regulatory
expensesasia extension of a manufactureros regul at
process.

System fitment cost

A likely wholesale AEB system fitment cost range from $1,500 (likely) to $2,000 (high) was
adopted. This range represents the average incrementaf éttgstg an AEB system relative

to existing systems otherwise required to be fitted, such as ESC. The estimate includes only
the costs of a system able to meet the requirements of UN Regulation No. 131, and not the
more advanced systems that may be tbtietect stationary objects, infrastructure,

vulnerable road users such as pedestrians or cyclists, and flora and fauna. The fitment cost
adopted was a conservative average of cost estimations obtained from survey responses from
heavy vehicle manufacturmewith regards to existing system fitment costs. The adopted

fitment cost is conservative in comparison to other estimates of $300 to $400 for existing
systems (MUARC, 2014).

Fitment costs werallocated foreach additionaheavy vehicleequippe& with AEB as a
consequence of governmenterventon under all options

Government costs

It was assumed thattargeted awareness campaign u@gion 2awould cost the
government a total of $3 million per annum, comprising of thre@nAth campaigns at a cost
of $1 million each. Acost of$18 million per yeawas assumefbr the Australian
Government to creatnd run an advésing campaign undergion 2b.

It was assumed there would be an estimated annual cost of $&, @08 Departmenb
create, implementral maintain a regulation under Option 6, as well ashfeNational

Heavy Vehicle Regulator (NHVRWA and NTto develop processes for itsservice use,
such as velsle modification requirement3his includes the initial development cost, as well
as omoing maintenace and interpretation advicEhe value of this cost was based on
Department experience.

Summary of Gsts
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Table 11 providesa summary of the variousosts associated with the implementation of
Options 2a, 2b6a and 6b

Table 11: Summary of costs associated with the implementation each option

Costs related to: Cost relative to BAU Option(s)  Applicability Impact
Best Likely Worst
Case Case Case
Developmentof  ¢55000  $75000  $100000  6a,6b Per model Business
systems
Fitment of 2a, 2b, . .
systems $1,000 $1,500 $2,00 6a.6b Pervehicle Business
Testing of systera $10,000 6a, 6b Per model Business
Certification of $10,000 6a, 6b Per model Business
system
'mP'e”?e”t a_nd $1,000,000 2a Per year Government
maintain policy
Implement and $18,000,000 2b Peryear  Government
maintain policy
Implement and
maintain $50,000 6a, 6b Per year Government

regulation
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Benefit -Cost Analysis Results

Appendix 5detailsthe calculations for the benefibst aalysis.A summary of the results is
provided below infable12. A 7 percentdiscount rate was used for summarisptions.

Table 122 Summary of benefits, costs, lives saved ars#rious injuries avoided undereach option

Case Gross Net Costto Cost to BCR Number Serious Minor
Benefits Benefits Business Government of Lives Injuries Injuries
($m) ($m) ($m) ($m) saved Avoided Avoided
Option 1
Best - - - - - - -
Likely - - - - - - -
Option 2a
Best -9 49 27 0.90 - - -
68
Likely -34 74 27 0.70 12 339 1056
Option 2b
Best -151 26 164 0.20 - - -
39
Likely -164 39 164 0.20 9 248 773
Option 6a
Best 126 142 0.50 1.9 - - -
269
Likely 55 213 0.50 1.30 78 2152 6697

Option 6a (Associated ESC Fitment)

Best 215 142 0.50 25 - - -
358
Likely 144 213 0.50 1.70 102 2564 7017
Option 6b
Best 112 123 0.50 1.90 - - -
235
Likely 50 185 0.50 1.30 69 1891 5883
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Sensitivity Analysis

A sensitivity analysis was carried dotdetermine the effect efarying thecritical
parametersn the outcomef the benet-cost analysis

Firstly, while a7 percent(per annum) realiscount rate was used for all optspithe
benefitcost analysigor Option Gawas also run with a rate 8fper cent and.0 per cent.
Table13 showsthat theBCR remaimd positive under all three discount rates.

Table 13: Impact on BCR of changes to the real discount ratéOption 6a)

BCR
Low discount rate (3%) 1.9
Base casdiscount rate (7%) 1.3
High discount rate (10%) 1.1

Next, the effectiveness dfeavy vehicléAEB systems wasaried to establish its effect on the
analysis, using bothigh (increment 5 per cengndlow (decrement 5 per cent) effectiveness
scenarioAs shown inTable14, despite analysing an unrealistically low effectiveness
(equivalent to the lowest rate reported by MUARC for the worst perforayisigms in the
fleet), the BCR remagd positive. ltwasnoted that varyinghe effectivenessvas less
significant tharvarying thediscount rate.

Table 14: Impact on BCR of changes to effectivenessf AEB for heavy vehicles(Option 6a)

BCR
Low effectiveness-6%) 1.1
Basecase effectiveness 1.3
High effectiveness (+5%) 15

TheBAU fitment rate waslso subjected to a sensitivity analysis, including both a high and a
low fitment rate scenari(BAU fitment curves adjusted +10 per cent)to account for
variationsin the market uptake ¢feavy vehicle AEBystemsAs shown inTable15, the

BCR remairedpositivein bothextremescenarios

Table 15: Impact on BCR of changes to the BAU fitment rateof AEB for heavy vehiclesOption 6a)

BCR
Low BAU fitment rate (10% decrease) 1.3
Basecasefitmentrate 1.3
High BAU fitmentrate (10% increase) 1.2

Finally, the fitment cost range was varied, incrementing the fitment cost range upwards by
$500 to $1,500 $2,500. The BCRs in the likely to besise ranges remained positive.
However,as shown imable16, additional cost increases would meéhaBCRs would not
remain positive for the entiiacreasedange.
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Table 16: Impact on BCR of changes to unit fitment cosbf AEB for heavy vehicles (Option 6a)

BCR (likely) BCR (best)
Base case cost range 1.3 1.9
High costrange(+$500) 1.0 1.3

4.2. Economic Aspects? Impact Analysis

Impact analysis considers the magnitude and distribution of the benefits anancostthe
affected parties.

Identification of Affected Parties
In the case oAEB systems for heavy vehiclethe parties affected by the options:are

Business

1 vehicle manufacturers or importers;
1 component suppliers;
1 vehicle owners; and

1 vehicle operators.

Thereis anoverlap between businesses and consumiees considering heavy vehicles
Unlike light vehicles, heavy vehicle owners and operators, in general, are purchasing and
operating these vehicles as part of a business. This is distinct to businessesittiattore

the vehicles or supply the components.

Theaffectedbusinesssare represented laynumber opeak bodies, including
1 The Australian Livestock and Rural Transporters Association (ALRTA), that

represents road transport companies based in rutakgional Australia;

1 The Australian Road Transport Suppliers Association (ART8R} represents
suppliers of hardware and services to the Australian road transport industry;

1 The Australian Trucking Association (ATA), that represents trucking operators,
including major logistics companies and transport industry associations;

1 The Bus Industry Confederation (BIC), that represents the bus and coach industry;

Commercial Vehicle Industry Association Australia (CVIA&)at represents
members in the commerciathicle industry;

1 Heavy Vehicle Industry Australia (HVIA), that represents manufacturers and
suppliers of heavy vehicles and their components, equipment and technology; and

1 The Truck Industry Council (TIC), that represents truck manufacturernsrgutters,
diesel engine companies and major truck component suppliers.
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Governments

1 Australian/state and territory governments and their represented communities.

Impact of Viable Options

There were three options that were considerallefor further examination: Option 1: no
intervention; Optior?: user information campaignand Option 6: regulation. This section

looks at the impact of these options in terms of quantifying expected benefits and costs, and
identifies how these would bestlibutedamong affected partieShesewere summarised in
Table12 previouslyand are discussed in more detail below

Option 1: no intervention

Under this option, thgovernment would not intervene, with market forces instead providing
a solution to the problems this option is th&AU case, there are no new benefits or costs
allocated. Any remaining option(s) are calculated relative tdi#ld option, so that what
would have happened anyway in the marketplace is not attributed to any proposed
intervention.

Option 2: user information campaigns

Under this option, heavy vehicle owners and operators would be informed of the benefits of
AEB for heavy vehicleshrough iformation campaign#\s this option involves intervention
only to influence demand fdne systems in the market place, the benefits and costs are those
that are expected to occur on a voluntary basis, ovkabove those in the BAU caSéhe

fitment of AEB would remain a commercial decision within this changed environment.

Benefits
Busines® heavy vehicle owners/operators

There would be a direct benefit through a reduction in road crashes (over and above that of
Option1) for the heavy vehicle owners/gptors who are persuaded by information

campaigns to purchase and/pecate heavy vehiclexjuipped with AEB. This would save

an estimated2 lives and339serious and.,056minor injuriesunder OptiorR2a and9 lives
and248seriousand 773 minor injuries undeOption2b (over and above Option 1.

significant proportiorof these would beccupants of a heavy vehiclEhere would also be

direct benefits to business (including owners/operators and/or insurance companies) through
reductions in compesation, legal costs, driver hiring and training, vehicle repair and
replacement costs, loss of goods, and in some cases, fines relating to spills that lead to
environmental contamination.

Busines® manufacturers/component suppliers

There would be no dio¢ benefit to heavy vehicle mafacturers (as a collectivdjeavy
vehicle owners/operators persuaded by the campaign would simply choose from existing
truck and trailer models already equipped vAtEB. This could lead to some shift in market
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share betwen the respective heavy vehicle brands (depending on the availability/cost of the
technology by manufacturer), but would be unlikely to have much effect on the overall
numkber of new heavy vehicles soldomponensuppliers may benefit directly in terms of
increased income/revenue from supplying additieeglipmento heavy vehicle

manufacturers.

Governments/community

There would be an indirect benefit to governments (over and above that of Option 1) from the
reduction in road crashes that would follow therease in the uptake of new hea@hicles
andomnibuse®quipped withAEB, achieved as a result of the information campaigns.

This would have benefits &8 million under Option 2a an®39 million under Option 2b
over and above Option 1. Thdsenefits would be shared by the community and as cost
savings taovernmats

Costs
Business

There would be a direct cost (over and above that of Optitntth¢ heavy vehicle
owners/operators who are persuaded by information campaigns to purchase@erdiear
heavyvehiclesequipped withAEB. This is due to thedditionalcost of purchasing a vehicle
equipped with these technologig#isis likely to cost$74 million for Option 2aand 889
million for Option 2b(over and above Option).IThe heavy veltie owners/operators would
be likely to absorb most of this cqbiut, as noted above, would also recev@oportionof
the benefits).

Governments

There would be a cost to governments for funding and/or running user information
campaigns to inform heawehicle owners and operators of the benefitAEB. This is
likely to beestimated at &7 million for Option 2a an&164 million for Option 2b.

Option 6: regulation

As Options 6a and 6imvolve direct intervention to compel a change in the safety
performance oheavyvehicles supplied to the marketplace, the benefits and costs are those
that would occur oweand above those of OptionThe fitment ofAEB would no longer be a
commercialdecisionwithin this changed environment.

Benefits
Busines® heavy vehicle owners/operators

There would be a direct benefit througheduction in road crashes (over and above that of
Option1) for the heavy vehicle owners/operators who purchase and/or operate new heavy
vehiclesequipped withAEB due to a mandated standartis would save an estimat&a
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lives and2,152 seriousand6,697 minor injuries under Option 6&9 lives andl,891 serious
and5,883minorinjuries under Option 6fover and above Option 1A. significant proportion

of these would be occupants of heavy vehiclégre would also be direct benefits to
business (incluithg owners/operators and/or insurance companies) threalgictions in
compensation, legal costs, driver hiring and training, vehicle repair and replacement costs,
loss of goods, and in some cases, fines relating to spills that lead to environmental
contanination.

Busines® manufacturers/component suppliers

There would be no direct benefit to heavy vehicle manufacturers dodeabove that of
Option 1).Component supplietsenefit directly in terms of increased income/revenue from
supplying additionagquipmento heavy vehiclend omnibusnanufacturers.

Governments/community

Therewould be an indirect benefit to governments (over and above that of Option 1) from the
reduction in road crashes that would follow the increase in the number and percéntage o
heavyvehiclesequipped withAEB systemslue toa mandated standarthis would have

benefits of$269million under Option 6a, &35 million under Option 6lfover and above

Option 1). These benefits would be shared antbagommunity and as cost sags to
governments.

Costs
Business

There would be a direct cost to heavy vehicle manufacturers (over and above that of
Option1) as a result of design/development, fitment and testing costs for the additional heavy
vehicles sold fitted witiAEB due toa mandated standardhis wouldlikely cost 213

million under Option 6a an®l85million under Option 6l§over and above Option 1}.is

likely that manufacturers would pass this increase in costs on at the point of sale to heavy
vehicle owners/operators whauld then absorb most df(but, as noted above, would also
receivea portionof the benefits)

Governments

There would be a cost to governments for developing, implementing and administering
regulations (standards) thatindatdhe fitment ofAEB. Thisis estimated to be $®million
for each sukpption.
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5. REGULATORY BURDEN ANCOST OFFSETS

The Australian Government Guide to Regulaif@d14)requires that all new regulatory
options are costed using the Regulatory Burden Measurement (RBIieworkUnder the
RBM Framework, the regulatory burden is tlustof a proposal to business and the
community (not including the cost to government). It is calculated in a prescribed manner
that usually results in it being different to the overall costs of a prbpotee benefitcost
analysisIn line with the RBM Framework, the average annual regulatory costs were
calculated for this proposal by totalling the undiscounted (nominal) cost (including
development and fitment cost) for each option over the 10 yead@821-2030inclusive.

This total was then divided by 10.

The average annual regulatory costs undeRBIgl of thesix viable options, Options, 23
2b,6aand6b are set ouin the Tablesl7 to 21. There are no costs associated with Oplion
as it is theBAU caseThe averagannual regulatory costs associated with Optims2h 6a
and6éb are estimated to be8® million, $4.0million, $22.9million and $B.9million
respectively.

Table 17: Regulatory burden and cost offset estimaté Option 1

Average annual regulatory costs (relative t@AU)

Change in costs| Business Community organisations| Individuals Total change in costs
($ million)

Total, by sector | - - - -

Table 18 Regulatory burden and cost offset estimaté Option 2a

Average annual regulatory costs (relative to BAY

Change in costs| Business Community organisations| Individuals Total change in costs
($ million)
Total, by sector | $8.0m - - $8.0m

Table 19: Regulatory burden and cost offset estimaté Option 2b

Average annual regulatory costsrelative to BAU)

Change in costs| Business Community organisations| Individuals Total change in costs
(% million)
Total, bysector | $4.0m - - $4.0m
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Table 20: Regulatory burden and cost offset estimaté Option 6a

Average annual regulatory costsrgelative to BAU)

Change in costs| Business Community organisations| Individuals Total change irtosts
($ million)
Total, by sector | $22.9 m - - $22.9m

Table 21: Regulatory burden and cost offset estimaté Option 6b

Average annual regulatory costsrelative to BAU)

Change in costs| Business Community organisations| Individuals Total change in costs
($ million)
Total, by sector | $18.9m - - $18.9m

The Australian Government Guide to Regulation sets out ten principles for lunstra
Government policy maker&ne of these principles is that all new regulations (or changes to

regulations) are required to be quantified under the FBAMmeworkandwhere possible
offset by the relevant portfolio.

It is anticipated that regulatory savinfgsm further alignment of the AD&with international
standards will offset the additional RBd#sts of this measure
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6. WHAT IS THE BESTOPTION?

Thefollowing options were identifiedarlier in this RISas being viable for analysis

1 Option 1: no intervention;
Option 2: user information campaigns; and

1 Option 6:mandatory standards under theé$A (regulation).

6.1. Benefits

Net benefit (total benefits minus total costs in present value t@nomgpes the besheasure

of the economic effectivenesstbi options Accordingly, the Australian Government Guide
to Regulation (2014) states that the poloption offering the greatest net benefit should
always be the recommended option.

Option 6a: regulation (broastopé providesthe highestikely net benefit of the options
examnedat $55 million and a likely to best BCR range of 4113. Thebenefit woutl be
spread over a period &b yearperiodof regulation followed by a period of arouB8 years
over which the overall percentagehafavyvehicles fitted with thesAEB in the fleet
continues to rise as older vehicleghout AEB are deregistered #ieend of their service
life.

Option6b: regulationrfarrowscopehadthe same BCR range of 1139 and gositivenet
benefitof $50 million for the likely casehowever the likely benefits were not as great as that
of Option 6a

6.2. Casualty Reductions

Of the regulatory option€)ption 6aprovides the greatest reduction in roathshcasualties,
including 78 lives saved an#l,152 seriousand 6697 minor injuriesavoided

The road casualty reductions fmser information campaigrse substantialllowerthan
regulation with only 12 lives saved an839 seriousand1,056minor injuries avoidedinder
option 2a.

6.3. Recommendation

This RIS identifiedheroad safety problem in Australad crashes involvingpeavy vehicle
impacting reatend collisions that can be substantially alleviated via fitment of AEB.
Although market uptake is increasing, the current overall fitment across the falt is
relativelylow with around &er cent of new heawgehiclesfitted withAEB. The current low
fitment rate and the number and severity of crasheedrcrashes indicates a need for
intervention.

There is a strongase for government intervention to increase the fitmeAE&f to heavy
vehiclesvia broad scope regulati. Analysis shows that such an interventiaitl provide

Department of Infrastructure, Transport, Cities and Regional Development



Reducing Heavy VehiclRear ImpacCrashes: Autonomous Emergency Braking 53
Regulation Impact Statement

significant reductions in road traumdnile achievingthe maximummet benefifor the
community.

Option 6a (regulatioin broad scope) provides the greatest reduction in road crash casualties,
including 78 lives saved and 2,152 serious and 6,697 minor injuries avdidealld adopt

the requirements UN Regulation No. 131, harmonising Australian requirements with
internationally agreed standarédarmonisation minimises costs associated with AEB gyste
development, provides manufacturers the flexibility to incorporate or adapt systems that have
already been developed and tested in the regions that the vehicle was originally designed.
This should enable some leveraging of testing and certificationvarke already

conducted in other markets.

Manufacturers and operators are likedypbeimpacted via additionaEB fitment costdor

new heavy vehicleHoweversuch businessedsoreceivesubstantial benefitdieavy

vehicle crasheare relatively expensive on averadae to the size and maskthese

vehicles Crash alleviation wilplay animportantrole incontributingtoAu st r al i adés fr e
productivity and the success of the heavy vehicle industry.

Option 6 offers the importaidvantage of being able goarantee 10percent fitmentof
AEB to applicable vehicleS.herewould be no guarantee that nagulatory options, such
as Optior2, would deliver an enduring result, or that the predicted-tgkef AEB would ke
reached anthen maintained. Given theeis currently dow uptake of this technology, there
is goodreasorto concluddhat, undeBAU, sections of the market will continue to offer
AEB only as an extra often as part of a more expensive packafgeptional upgrade If
regulationhadto be consideredgain in the futurethere would also be a long lead time
(likely to be greater than two years to redevelop the proposal, as well as the normal
implementation, programming, development, testing and certification #essary for
implementingAEB systemsn line with a performance based standard)

According to the Australian Government Guide to Regulathars{ralian Government,
2014p) ten principles for Australian Government policy makers, the policy option offering
the greatest net benefit sholle the recommended optiddption & - regulation broad
scop@ is therefore the recommended optidirepresents an effectivaption thatwould
guarantee oigoing provision ofmprovedrear impact outcomes in timewheavyvehicle
fleetin Australia.

6.4. Impacts of Recommended Option

Under Option 6a e fitment ofAEB would no longer be a commercial decisioithin this
changed environment. Ehintervention would mean businesses and the government are
impacted by both benefits and costs.
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Benefits
Business

There would be a direct benefit through a reduction in road crashes for the heavy vehicle
owners/operators who purchase and/or operateheavy vehicles equipped with AEB due

to a mandated standafdption 6awould save an estimaté@@® lives and2,152serious and
6,697minor injuries. A significant proportion of these would be occupants of heavy vehicles.
There would also be direct bensftb business (including owners/operators and/or insurance
companies) through reductions in compensation, legal costs, driver hiring and training,
vehicle repair and replacement costs, loss of goods, and in some cases, fines relating to spills
that lead teenvironmental contamination.

Governments/community

There would be a benefit to governments and the community from the reduction in road
crashes that would follow the increase in the number and percentage of new heavy vehicles
equipped with AEB due to a mdated standard. This would have benefits2&%nillion

under Option 6a. The benefits would be shared among the community and as cost savings to
governments.

Costs
Business

There would be a direct cost to heavy vehicle manufacturers as a result of
design/development, fitment and testing costs for the additional heavy vehicles sold fitted
with AEB due to a mandated standard. This would c@$8illion under Option 6a. It is

likely that manufacturers would pass this increase in costs on at thepsah to heavy

vehicle owners/operators who would then absorb most of it (but, as noted above, would also
receive a portion of the benefits).

Governments

There would be a cost to governments for developing, implementing and administering
regulations (gtndards) that mandate the fitment of AEB. This is estimated to 5enfilion.

The Australian Government maintains and operates a vehicle certification system, which is
used to ensure that vehicles first supplied to the market comply with the ADRs. A cost
recovery model is used and so ultimately, the cost of the certification system as a whole is
recovered from business.

6.5. Scope of theRecommended Option

It is recommended that vehicle categories applicable under UN Regulation No. 131 would be
adopted for heavy vehicles supplied for use ust#alian road transport. UN Regulation

No. 131 covers prime movers and rigid vehicles greater than 12 tonnes GVM (ADR
subcategory NC), goods vehicles greater than 3.5 tonnes GVM (ADR subcati&)apd
omnibuseqADR subcategory MD and ME).
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6.6.  Timing of th e Recommended Option

The proposed heavy vehicle AEB implementation timeframe is

1 1 November2020 for applicablenew model vehicles

1 1 November2022 for all applicablenew vehicles.

The implementation leatime for an ADR change that results in an increase in stringency is
generally no less than 18onths for new models and B#bnths forall other models. The
proposed timetable would meet these typical minimum-ieaels.

6.7. Updating ESCRequirements for Heavy Vehicles Fitted with Mandatory AEB

ESC for heavy vehicles became mandatory from 1 July 2019 for new model heavy trailers

and will become mandatory from 1 November 2020 for new model heavy trucks and heavy
busesin 2018, theCommonwa | t h6s final recommendation thr
was to target the types of vehicles that could realise the highest benefits in terms of reduction

of road trauma mainly heavy prime movers and their shatieelbase derivatives. This
minimisedthe regulatory burden on manufacturers and operators. As reported at the time in

the RIS, the Commonwealth indicated that it would return to the consideration of ESC for the
remaining types of vehicles as part of the AEB work, where there may be ecomomies

costing of the systems, due to the integrated nature of AEB and ESC.

Expanding ESC requirements to all vehicle categories covered by a broad scope AEB
regulation eliminates the cost of separate ESC fitment for those categories where ESC is a
subcomponat of AEB and so substantially reduces costs through shared system
componentry. This would be ensured by adopting the same requirements as for short
wheelbase derivatives of prime movers, functional requirements only. This would

simplify the certifiation requirements and so would not add to the regulatory burden for
these types of vehicles. It would be in line with the reduced crash risk of these types of
vehicles in the first place, in part due to the relatively better stability of a rigid vehmieao
articulated one (prime mover).

Heavy vehicles not previously required to fit ESC and that would be required to comply with
new AEB requirements, would also be required to fit ESC at the time AEB becomes
mandatory. An update to heavy vehicle ESC/R&gLirements would be implemented as a
new series of ADR 35.

While having minimal overall cost effects over Option 6a, extending ESC requirements to the
covered vehicle categories would save an additional 24 lives and prevent an additional 412
serious an@20 minor injuries. This represents additional savings to society of $89 million,
and in combination with Option 6a requirements for AEB, raises the total package-benefit
cost ratio range to 1.7 (likely) to 2.5 (best). The results of this bertsfitanalsis over a 35

year period for this option (assuming an intervention policy period of 15 years) are
summarised imable22.
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Table 22: Summary of savings and beneficost ratios due toassociatednandating of ESC

Gross svings Benefit-cost ratios
($m) Best case Likely case
Impacti AEB (recommended Option 6a) 269 1.9 1.3
Impacti Assoua}tecESC requirements for Optiol 358 o5 17
6a AEB categories

The proposed AEB implementation timeframe for heavy vehicles is 1 November 2020 for
new vehicle models and 1 November 2022 for all new vehicles. This would be the same new
vehicle models date as for the current ESC requirements, while for the all new vehicles date it
would be 11 months after the current ESC requiremEntgosed ESC inpmentation

timing is shows inrable23. In expanding the ESC requirements, the vehicle category

coverage would broaden out to include the same vehicle categofoesA&B. The end

result of this would be that Australian new vehicles would fully match the coverage of the

UN regulation for ESC for heavy vehicles, UNdulation No13.

Table 23: Proposed implementation timeframe for AEB and asstiated mandating of ESC

Nz VEEe All new vehicles
models
AEB 1 Nov 2020 1 Nov 2022
Associated ESC 1 Nov 2020 1 Nov 2022
Current ESC (heavy trucks and buses) 1 Nov 2020 1 Jan 2022
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7. IMPLEMENTATION AND E/ALUATION

New ADRs or amendments to the ADRs are determined efiponsible ministarnder
section 7 of the RSA.

As Australian Government regulations, ADRs are subject to review every ten years as
resources permit. This ensures that they remain relevant, fexgtvef and do not become a
barrier to the importation of saferhieles and vehicle components. A nABR for heavy
vehicle AEB(and associated ES@jpuld be scheduled for a full review on an ongoing basis
and in line with this practice.

In addition, UNRegulation No. 13includes a clause specifying that requirements will be
reviewed before 1st November 202IN regulations are revised on an ongoing basis and so

in time it may be possible to expand the requirement to specifically detect road users such a
pedestrians and cyclistBhe departmerneviews adopted regulations in line with UN

revisions as they become available.
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8. CONCLUSION ANBECOMMENDED OPTION

Heavy vehiclaear impactrashes are the specific road safety problem that has been
consideredn thisRIS. Thesecrashes cost the commun#&g00 million annuallyHeavy
vehicle AEBsystemgapable of mitigating rear impactashes ara mature techriogy for
whichinternational standards exist (UN Regulation No. 131)

This RIS examinéthe case fogovernment intervention to increaament rates of AEB for
new heavy vehicke Research shows that AEB is relevant to 14.8 per cent of all heavy
vehicle trauma crashes, and if fitted in such crashes reduces trauma by up to 57 per cent.

In Australia,around 6per cent of new heavy vehicles diteed with AEB. Though fitment is
mandatory in the majonarket ofEurope, this hasot strongly influenced thigment rate in
the Australian market.

This RIS considerefive interventionoptions in addition téthe BAU case to increase fitment
of AEB to the heavy vehicle fleet. Was found thathe mostignificant(and onlypositive
netbenefits areo be gained bynandaing AEB fitmentfor new heavy vehicles.

Option 6a, mandatory broad scope regulation adgphe internationalhagreed
requirements of UN Regulation No.131, is expected to yaelkfits of $89 million over the
BAU casewith a likely casebenefitcost ratio of 1.3best case up to 1.9pption6awould
save78lives and mitigat®,152serious and 697 minor injuries.

According to the Australian Government Guide to Regulation (2014) ten principles for
Australian Government policy makers, the policy option offering the greatest net benefit
should alvays be the recommended optidherefore Option 6a regulation(broad scopeis

the recommended option. Under this option, fitmerAlBB would be mandated fail new

heavy goods vehicles greater than 3.5 tonnes Gross Vehicle Mass (GVM) and all omnibuses
Theproposediustralian vehite categories are those covered by UN Regulation Na.131
equivalent ADRsulrategories NB1, NB2, NC, MD and ME (Goods Vehicles and

Omnibuses). The proposed implementation timing is

1 1 November 2020 for new model vehicles

1 1 November2022 for all new vehioés.

Expanding ESGunctionalrequirements to all vehicle categories covered by a broad scope
AEB regulation eliminates the cost of separate ESC fitment for those categories where ESC is
a subcomponent of AEB and substantially reduces costs through shysten

componentry. While having minimal overall cost effects over Option 6a, extending ESC
requirements to the covered vehicle categories would save an additional 24 lives and prevent
an additional 412 serious and 320 minor injuries. This represent®adtgavings to society

of $89 million, and in combination with Option 6a requirements for AEB, raises the total
package benefitost ratio range to 1.7 (likely) to 2.5 (best).

In terms of the impact of the recommended optiba costs to business for the necessary
changes to vehicles would normally be passed on to consumers, while the benefits would
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flow to the community and the consumers or their families that are directly involved in
crashes. However, in this case offseii be identified to reduce or eliminate this cost
through other deregulation initiatives.

8.1. Consultation
Consultative Committees

The Department undertakes public consultation on significant proposals. Depending on the
nature of the proposed changes, cdiasioih mayinvolve community and industry

stakeholders as well as established government committees shehlashnical Liaison

Group (TLG), Strategic Vehicle Safety and Environment Group (SVSEG), Transport and

I nfrastructur e Se nTISOC)adfthd@rarcspor &nd ldfrasiroctunami t t e e
Council (TIC).

1 TLG consists of technical representatives of government (Australian and
state/territory), the manufacturing and operational arms of the industry (including
organisations such as the Federal CharobAutomotive Industries and the
Australian Trucking Association) and of representative organisations of consumers
and road users (particularly through the Australian Automobile Association).

1 SVSEG consists of senior representatives of government (Aasteend
state/territory), the manufacturing and operational arms of the industry and of
representative organisations of consumers and road users (at a higher level within
each organisation as represented in TLG).

1 TISOC consists of state and territory spart and/or infrastructure Chief Executive
Officers (CEQ) (or equivalents), the CEO of the National Transport Commission,
New Zealand and the Australian Local Government Association.

1 TIC consists of the Australian, state/territory and New Zealand Migistith
responsibility for transport and infrastructure issues.

While theTLG sitsunder the higher level SVSEG foruinis still the principal consultative
forum for advising orthe more detailed aspectsADR proposals.

Development otafetyrelatedADRs under the RSA is the responsibility of the Vehicle
Safety Standards Branch dietDepartment of Infrastructure, Transport, CitiedRegional
Developmentlt is carried out in consultation with representatives of the Australian
Government, state andrritory governments, manufacturing and operating industries, road
user groups and experts in the field of road safétigler the R/SA, the Minister may

consult with state and territory agencies responsible for road safety, organisations and
persons invived in the road vehicle industry and organisations representing road vehicle
users before determiningn ADR.

Towardsimplementation oNRSS Priority Action 4,hHe optionto mandateAEB for heavy

vehicles based on UN Regulation No. 131 (Optioh&) ber raisedat a number c8VSEG

and TLG meetingdnitial discussions including all levels of government and industry
stakeholders have been taken into account in the development of this Early Assessment RIS

Department of Infrastructure, Transport, Citiesl &kegional Development



Reducing Heavy VehiclRear ImpacCrashes: Autonomous Emergency Braking 60
Regulation Impact Statement

for broader consultation.

Public Comment

The pubication of an exposure draft of the proposal for public comment is an integraf par
the consultation processthis provides an opportunity for businesses and roadguseps as
well as all other interested parties, to respond to the proposal by writing or otherwise
submitting their comments to tidepartment. Analysingproposalghroughthe RIS process
assists indentifying thelikely impacts of the proposals and enabldsrimed debate oany
issues.

In line with the Australian Government Guide to Regulation (2Qi8)intended that the

Early Assessment RIige circulatedor six weekspublic commentA summary of public

comment input an®epartmental responses will be limed in the final RIS that is used for

decision makindpy the responsible ministdPublic commentvill be soughtby publishing

theRISon t he Department s website and by provic
outlined above.

As Australia is a partyo the World Trade Organisation (WTO) Agreement, and
harmonisation of requirements with international regulations is a means of compliance with
its oblgations, anotification will be lodged with the WTO for the required period, taall

for comment by ottr WTO members.

Comment will be sought on the following:

1 Support forthe recommended option

1 Views on the benefitost analysis, including these ofcrash data or assumptions on
effectiveness of the technology, thests, othe assumebenefits.

1 The suiability of UN R131 for adoption under the ADRs, including any concerns on
functional and/or performance requirements, test requirements or implementation,
such as the applicable vehicle categories and timing.

1 Any other relevant views or information whicbud assist decision making.
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APPENDIX 1 - HEAVYVEHICLE CATEGORIES

A two-character vehicle category code l@wn for each vehicle categofihis code is used

to designate the relevant vehicles in the national standards, as represented by the ADRs, and

in related documdation.

The categories listed below are those relevant to vehicles greater than 4.53wsses
Vehicle Massnd trailers greater thah5 tonnegsrossTrailer Mass(Heavy Vehicles)

OMNIBUSES (M)
A passenger vehicle having more than 9 seating positimisding that of the driver.

An omnibus comprising 2 or more ngeparable but articulated units shall be considered as a
single vehicle.

LIGHT OMNIBUS (MD)

An omni b WGesswWehicleMags Mot exceeding 5.0 tonnes.

Subcategory
MD17 upto3.5t o n iGess Véhicle Mags

MD27 upto35 t o @Gross ¥ehide Masgs
MD37 over3.5tonnes,uptd5 t o Gross ¥ehide Mags
MD4iover 4.5 tonn@rsssVebhigeMags 5 tonnes 6
MD57 upto2.7t o n Geoss Véhicle Mags
MD61 over2.7t onnes, upGrossd/ehkEleMadsa nes O
HEAVY OMNIBUS (ME)
An omni b GesswWehicleMags @ x ceeding 5.0 tonnes.
GOODS VEHICLES(N)

A motor vehicle constructed primarily for the carriage of goods and having at least 4 wheels;
or 3 whe@dssVelacketlaga edbx ceeding 1.0 tonne.

A vehicle constructed for both the carriage of persons and the carriage of good shall be
considered to be primarily for the carriage of goods if the number of seating positions times
68 kg islessthan 5fiercentof t he di f f e rGeossd/ehicle Massv eaenrd it he
dJnladen Mas§ .

The equipment and installations carried on certain sppuai@lose vehicles not designed for
the carriage of passengers (crane vehicles, workshop vehicles, publicity vehicleseetc.)
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regarded as being equivalent to goods for the purposes of this definition.

A goods vehicle comprisintyvo or more norseparable but articulated units shall be
considered as a single vehicle.

MEDIUM GOODS VEHICLE(NB)

A goods Vv e@rossVekle Masé hexc®edi ng 3.5 tonnes but
12.0tonnes.

Sub-category
NB1i over3.5 tonnes, up td.5t o n LSS Veéhicle Masgs

NB2ioverd . 5 tonnes, GuopsVehxlelMa®s t onnes O
HEAVY GOODS VEHICLE(NC)

A goods v e@GrossVehicle Masd hexacdedi ng 12. 0 tonnes.
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APPENDIX 2 - AWARENESS CAMPAIGNS

There are numerous examples of awareness advertising campaigns that have been successful.
One particularly successful campaign was the Grim Reaper advertisements of 1987. In an
attempt to educate the public about risk factors for HIV Aids; television endpaper
advertisements were run showing the Grim Reaper playing ten pin bowling with human pins.
This campaign led to significant increases in HIV testing requests meaning that the campaign
effectively reached the target market. Other awareness campaigbg as successful if well
designed, planned and positioned. Two examples aradherecent Skin Cancer Awareness
Campaign and the Liquids, Aerds@nd Gels Awareness Campaign.

Providing accurate costings is a difficult task. Each public awarenegampamwill consist

of different target markets, different objectives and different reaches to name a few common
differences. In providing a minimum and maximum response two cases have been used; the
maximum cost is developed from the Department of Healthgke i ngdés Skin Cance
Awareness Campaign. The minimum cost is developed from the Office of Transport
Securityodos Li oGels(dAGs) AvaeenesssCarhpaigna n d

Broad High Cost Campaign

The AProtect yourself fr om sa&velopedénaameaffatto i n f i
raise awareness of skin cancer amongst young people who often undeesgtardangers of
skin cancer.

Research prior to the campaign found that young people were the most desirable target
market as they had the highest inciden€ burning and had an orientation toward tanning.
This group is also highly influential in setting societal norms for outdoor behaviour. A mass
marketed pproach was deemed appropriate.

The Cancer Council support investment in raising awareness ofaidercprevention as
research shows that government investment in skin cancer prevention le&éshenefit for
every $1 spent.

Whilst it is not a direct measure of effectiveness, the National Sun Protection Survey would
provide an indication as to thbanged behaviours that may have arisen as a result of the
advertising campaign. The research showed that there had been a 31 per cent fall in the
number of adults reporting that they were sunburnt since the previous survey in 2004
suggesting that the camgawas to some extent effectivEhe actual effectiveness of the
campaigrwas notpublicly released.
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The costs of this campaign were from three sources:

Creative Advertising Services (e.g. advertisement development) $378,671

Media Buy (e.g. placemenf advertisements) $5,508,437
Evaluation Research (measuring the effectiveness of the campai $211,424
Total $6,098,532

Applicability to AEB Systems for Heawehicles

Using a mass marketing approach can be regarded as an effective approach because it has the
ability to reach a large number of people. However, this may not be the most efficient

approach amostpeopleexposed to such advertisements wawdtlbe members bthe target

market. Further,political sensitivities can arise from large scale marketing campaigns and

that theravould likely be a thorough analysis ahy suctspending. As a result,would be

essentiato demonstrate thauch acampaign is likelyto be effective prior to launch.

The scale of the above example would be too large for a campaign targeting an Australian
heavy vehicldleet. Unlike the examples given #ppendix 3 heavy vehicles are

traditionally not advertised as commaodities through televisiediag as the targaharketis

too small proportion of thpublic. In lieu of advertising the equipment through

ma n u f a cammerealsa €afety advéisement would instead reach a larger proportion
of the public that have the means to act on the camp@@nparing taeported expenditure

of government agencies for 202816 (Department of Finance, 201t estimate of

$15 million per monthor $18million per year to run a mass market approach was
comparable

Targeted Low Cost Campaign

In August 2006, United Kingdom security services interrupted a terrorist operation that
involved a plan to take concealed matter on board an international fliglideciently
build an explosive device. The operation led to the identification of a vulnerability with
respect to thdetection of liquid explosives.

As a result, the International Civil Aviation Organisation released security guidelines for
screenind-iquids, Aerosols & Gels (LAGS). As a result new measures were launched in
Australia. To raise awareness of the chantipesfollowing awareness campaign was run over
a period of four months

1) 14 million brochures were published in English, Japanese, @hiKesean & Malay
and were distributed to airports, airlines, duty free outlets and travel agents

2) 1200 Posters, 1700 counter top signs, 57000 pocket cards, 36 banners and 5000
information kits were prepared.

3) Radio and television Interviews

4) Items in news bietins

5) Advertising in major metropolitan and regional newspapers

6) A website, hotline number and email address were established to provide travellers
with a ready source of information.
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7) 5 million resealable plastic bags were distributed to internationpadrésr
8) Training for 1900 airport security screeners and customer service staff was funded
and facilitated by the department.

The campaign won the Public Relations Institute of Australia (ACT) 2007 Award for
Excellence for a Government Sponsored Campaigmgalemonstrated a rapid rise in
awareness. 77 per cent of travellers surveyed said they had heard of the new measures in
general terms and 74 per cent of respondents claimed to beawaeaneasures when
prompted.

The costs of this campaign were fronnge sources:

Developmental Research (e.g. Understanding Public Awareness $50,000
to the campaign)

Media Buy (e.g. Placement of advertisements) $1,002,619
Evaluation Research (Measuring the effectiveness of the campai $40,000
Total $1,092,619

Applicability toAEB Systems for Heavy Vehicles

This campaign had a very narrow target market; international travellers. As a result, the
placement of the message for the most part was able to be specifically targeted to that market
with minimum wastage tbugh targehg airports and travel agents.

Should aheavy vehicleeampaign be run, there would be a similar narrow target market; new
heavyvehicle andousbuyers. As a result, placement of similar marketing tools could be
positioned in places whetlkesebuyess search for information. Particular focus may be on
heavy vehiclesales locationand in print media (e.g. magazines) specifically covering heavy
vehicles

The scale of the above example would be too large for a campaign targeting an Australian
heaw vehicle campaign. Targeting specific media publications, both online and print media,
would provide the best outcomessing reported expenditure of government agencies for
20152016 (Department of Finance, 2018) estimate of $200,000 for a three nfopériod

was usedThe cost modelling of this option started with a two year campaign followed by
campaigns every second yéar prevent advertising fatiguahile the BAU fitment rate
remained under 7fer cent
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APPENDIX 3 - INFORMATION CAMPAIGIS

The following ae realworld advertsing campaigns that featured automotive technologies as
a selling point, with a measured outcome:

A Mitsubishi Outlander advertising campamgas launched in February 2008focusel
solely on the fact that the cardh@ A c tStabiliey Cont r ol Changsirssalesn dar d o .
wereattributble directly to the campaigiihere was an immediate effect with sales of the
Mitsubishi Outlander increasing by 9.1 per cent for the month of Febailarg

A Hyundai advertising campaign was labad inApril 2008, offering free ESC on the
Elantra 2.0 SX until the end of June. This was supplemented by television commercials
launched in early May. The impact of tksmpaign wasignificant,with a 52.8 per cent
increase in sale®f this modebver the period.

A 2008Volkswagen Golf advertising campaign aimed to inform the market that the Golf had

fextra features at no extra costo. The resu

models over the April June period.
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APPENDIX 4 - UN REGULATIONNO. 131 PERFORMANCREQUIREMENTS
Warning and activation for a stationary target

A summary of the requirements of the Stationary Target Test Type 1 and Type 2 are shown
in Table24 andTable25 respectivelyThe subject vehicle is travelling at a speed oki®bh

and is at a distancd at least 12t from the stationary target. The subject vehicle to target
centreine offset of not more than Grb The total speed reduction of the subject vehicle,
specified in the Emergency Braking Phase, is at the time of impact with the stationetry targ

Table 24: Stationary Target Test Type 1

Target Okm/h
ADR Subcategory Collision Warning Phases Emergency Braking Phase
(Subject Vehicle) Total speed reduction shall not exceed 15 km/t
80km/h 30 per cent of the total subject vehicle speec

reduction

At least 1 warning not At least 2 warnings not This phase shall not start
later than 1.4 s before later than 0.8 s before  before a Time To Collision

emergency braking  emergency braking (TTC) of 3 s or less

phase phase
NC Haptic or Acoustic Haptic or Acoustic Speed reducti
NB > 8 Tonnes Haptic or Acoustic Haptic or Acoustic Speed reducti
NB O 8 T o n | Hapticor Acoustic Haptic or Acoustic Speed redukwhi

With pneumatic
braking systems
ME Haptic or Acoustic Haptic or Acoustic Speed reducti
With pneumatic
braking systems
MD Haptic or Acoustic Haptic or Acoustic Speed reducti
With pneumatic
braking systems

Table 25: Stationary Target Test Type 2

Target Okm/h
*Manufacturers may elect to gain vehicle Type Approval to requirementin Stationary Target Test Type 1
ADR Subcategory Collision Warning Phases Emergency Braking Phase
(Subject Vehicle) Total speed reduction shall not exceed 15 km/t
80 km/h 30 per cent of the total subject vehicle speed
reduction
At least 1 warning not At least 2 warnings This phase shall not start
later than 0.8 s before before emergency before a Time To Collision
emergency braking braking phase (TTC) of 3 s orless
phase
* NB O 8 T o | Hapticor Acoustic or Haptic or Acoustic or Speed reducti
With hydraulic braking | Optical Optical
systems
ME Haptic or Acoustic or Haptic or Acoustic or Speed reducti
With hydraulic braking | Optical Optical
systems
*MD Haptic or Acoustic or Haptic or Acoustic or Speed reducti
With hydraulic braking | Optical Optical
systems
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Warning and activation for a moving target

A summary of the requirements of thoving Target TesType 1 and Type 2 are shown

Table 26 andTable27 respectivelyThe subject vehicle is travelling at a speed oki®oh,

the moving target a2 km/h (or 67km/h), and a sepation distance of at least 20

between them. The subject vehicle to target cang@lffset of not more than Grb The
Emergency Braking Phase shall result in the subject vehicle not impacting with the moving
target.

Table 26: Moving Target Test Type 1

Target 12km/h

ADR Subcategory Collision Warning Phases Emergency Braking Phase
(Subject Vehicle) Total speed reduction shall not exceed 15 km/t
80km/h 30 per cent of the total subject vehicle speec

reduction

At least 1 warning not At least 2 warnings not This phase shall not start
later than 1.4 s before later than 0.8 s before  before a Time To Collision

emergency braking emergency braking (TTC) of 3sorless
phase phase

NC Haptic or Acoustic Haptic or Acoustic No Impact

NB > 8 Tonnes Haptic or Acoustic Haptic or Acoustic No Impact

NB O 8 T o n | Hapticor Acoustic Haptic or Acoustic No Impact

With pneumatic
braking systems
ME Haptic or Acoustic Haptic orAcoustic No Impact
With pneumatic
braking systems
MD Haptic or Acoustic Haptic or Acoustic No Impact
With pneumatic
braking systems

Table 27: Moving Target Test Type 2

Target 67km/h
*Manufacturers may elect to gain vehicle Type Approval to requirementgn Moving Target Test Type 1
ADR Subcategory Collision Warning Phases Emergency Braking Phase
(Subject Vehicle) Total speed reduction shall not exceed 15 km/t
80km/h 30 per cent of the total subject vehicle speec
reduction
At least 1 warning not At least 2 warnings This phase shall not start
laterthan 0.8 s before before emergency before a Time To Collision
emergency braking braking phase (TTC) of 3sorless
phase
* NB O 8 T o | Hapticor Acoustic or Haptic orAcoustic or No Impact
With hydraulic braking | Optical Optical
systems
ME Haptic or Acoustic or Haptic or Acoustic or No Impact
With hydraulic braking | Optical Optical
systems
*MD Haptic or Acoustic or Haptic or Acoustic or No Impact
With hydraulic braking | Optical Optical
systems
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False reaction test

A summary of the requirements of thalse Reaction Test is shownTiable28. The subject
vehicle is travelling at a speed of B@/h, two stationaryargets with a distance of 46
between them shall be positioned to face in the same direction of travel as thevalipbet
The rear of both target vehicles shall be aligned with the other.

The subject vehicle shall travier a distance of at least 8) at 50km/h, to pass centrally
between the two stationary targets. The AEB system shall not provide a collisrangwend
shall not initiate the emergency braking phase.

Table 28 False Reaction Test with Two Stationary Targets

Two Targets Okm/h (4.5m apart)

ADR Subcategory Collision Warning Phases Emergency Braking Phase
(Subject Vehicle) Total speededuction shall not exceed 15 km/h
50km/h 30 per cent of the total subject vehicle speec
reduction
NC,NB, ME, MD No warning provided No warning provided No emergency braking
applied
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APPENDIX 5 - BENEFIT-COST ANALYS

The model used ithis analysis was the Net Present Value (NPV) model. The costs and
expected benefits associated with a number of options for government intervention were
summed over time. The further the cost or benefit occurred from the nominal starting date,
the more tky were discounted. This allowed all costs and benefits to be compared equally
among the options, no matter when they occuifatlle36 summarises the figures from this
analysis.

The analysis was broken up into the steps outlined below.

1. The number of new registered vehicles in ADR categories covered by UN Regulation
No. 131 were established for each year between 1968 and 2018 inclusive, utilising
available Australian Bwau of Statistics Motor Vehicle Census (report series 9309.0)
data (Australian Bureau of Statistics, 2017a), and registrations per capita for years
prior to availability of census da&igure8):
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Figure 8: New Australian heavy vehicle registrations, categories covered by UN Regulation No. 131 to 2018.
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2. Data from MUARC 2019 was used to determine the typical crash frequency by age
for vehicle categories covered by UN Regulation No. (E3qure9):

Crash frequency by Age
1600
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1000
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400

200

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51

Figure 9: Crash frequency by vehicle agecategories coveredy UN Regulation No. 131.

3. The data from steps 1 and 2 were used to determine the likelihood of a vehicle of a
given age being involved in a casualty crash over course of 1 year as a function of
number of registered vehicles of a given éggurel10):
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Figure 10: Crash likelihood by vehicle agecategories coveredy UN Regulation No. 131.
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4. Recent new vehicle combined satkga for the relevant vehicle categories was

establishedFigure11):

Total new sales

140000

120000

100000

Year

-

W -

@ e e

= -

- -

@ 80000 ==

> -

4 -

] - -

. ’—"

2 50000 ~-

E g

= -

= -

40000 p~— P
...__gﬂ;h-_.-
- e e
20000
0

m N~ O " N~ A o~ = om M~ O = m v M~ O = o o
\—tri\—IHNNNNNmmmmmgggggmnmmmmmm
o o o o O O C O o 0 O 0 g O o o o O o C o O
(o] NN NN NN NN N NN NN N o~ NN N N NN oo~

Figure 11: Past and projected vehicle sales; Option 6b (dashed)ther options (solid)

Short to medium term forecast sales were obtained from industry bodies, beyond
which growth rates were projected from NTC statistitd@ moves what where

2016), heavy duty vehicle industijéavy Duty sale 0 1 8 )
National Technical Suppliers Summit 2Cintl VFACTS.
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5. The projected increased fitment rates at sale was established for each intervention
option (solid linel BAU) (Figures 12 to 14)

100%

80% +———— ===

60%

40%

s
I
20% /

Figure 12: Projected fitment effect,Option 2a
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Figure 13: Projected fitment effect, Option 2b
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Figure 14: Projected fitment effect, Option 6a, 6b
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6. From sales data (step 4) and fitment data (step 5), determinénieatfincrease by
year due to each optidiiable29):

Fitment Increase at Sale

Year Option 2a Option 2b Option 6a Option 6b
2021 11,944 1,544 5,045 4,287
2022 8,488 1,935 11,884 10,140
2023 6,215 2,237 16,380 14,032
2024 5,107 2,452 15,740 13,535
2025 3,400 2,720 14,523 12,535
2026 3,493 2,851 15,130 13,107
2027 3,589 2,988 15,763 13,705
2028 3,685 3,132 16,424 14,329
2029 3,784 3,283 17,114 14,982
2030 3,883 3,442 17,834 15,664
2031 3,985 3,609 18,585 16,377
2032 4,087 3,784 19,369 17,122
2033 4,191 3,968 20,187 17,901
2034 4,296 4,161 21,041 18,715
2035 4,271 4,234 21,280 18,913
2036 3,489 20,768 18,443
2037 2,682 20,242 17,962
2038 1,849 19,702 17,470
2039 19,148 16,965
2040 18,579 16,448
2041 17,995 15,919
2042 17,397 15,377
2043 16,782 14,822
2044 16,153 14,254
2045 15,507 13,673
2046 14,844 13,079
2047 14,165 12,470
2048 13,469 11,848
2049 12,756 11,211
2050 12,025 10,560
2051 11,276 9,894
2052 10,509 9,213
2053 9,723 8,516
2054 8,917 7,804
2055 8,093 7,076
2056 7,248 6,332
2057 6,383 5,572
2058 5,498 4,795
2059 4,591 4,000
2060 3,663 3,189
2061 2,713 2,360
2062 1,741 1,513
2063 746 647
2064 272 236
2065 1,314 1,139

Table 29: Fitment increase at sale.
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7. Table30shows br each year and each option, the fitment increase at sale due to
intervention were used to calculate the additional fitment costs over the intervention
policy period (15 years):

Year Additional Fitment Costs ($)
Option 2a Option 2b Option 6a Option 6b

2021 17,915,883 2,316,650 7,567,075 6,431,050
2022 12,732,642 2,903,042 17,825,699 15,210,466
2023 9,321,879 3,355,876 24,569,809 21,047,483
2024 7,661,150 3,677,352 23,610,270 20,303,121
2025 5,099,920 4,079,936 21,783,943 18,802,846
2026 5,240,100 4,275,921 22,694,395 19,660,450
2027 5,382,808 4,481,686 23,644,483 20,556,809
2028 5,527,965 4,697,728 24,635,951 21,493,651
2029 5,675,477 4,924,568 25,670,620 22,472,786
2030 5,825,235 5,162,757 26,750,392 23,496,101
2031 5,977,112 5,412,872 27,877,249 24,565,565
2032 6,130,964 5,675,521 29,053,263 25,683,235
2033 6,286,628 5,951,342 30,280,594 26,851,258
2034 6,443,920 6,241,005 31,561,497 28,071,875
2035 6,406,299 6,350,592 31,920,080 28,369,178

Table 30: Additional fitment cost by option.

8. From year 1 of intervention (2021), the number of crashes affected by the increased
fitment was determined for each year ov&7gear period2 year implementation
plus 35 year analysishor each viable intervention opti@sshown inTable 3-34.
The crashes affected each year are the product of the likelihood of crash at the
vehicles age (from step 3) with the increased fitment at sale (from step 5), summed as
they infiltrate the fleet over time.

Department of Infrastructure, Transport, Citiesl &kegional Development



Reducing Heavy VehiclRear ImpacCrashes: Autonomous Emergency Braking 81
Regulation Impact Statement
Year Total
Vehicle Age vehicles
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 36 37
1 83 83
2 279 59 338
3 370 198 43 611
4 424 263 145 35 867
5 406 301 192 119 24 1042
6 378 288 221 158 79 24 1148
7 359 268 211 181 105 82 25 1231
8 323 255 196 173 121 108 84 26 1286
9 270 230 187 161 115 124 111 86 26 1310
10 203 192 168 153 107 119 127 114 88 27 1299
11 161 144 140 138 102 110 122 131 117 91 28 1285
12 126 115 106 115 92 105 113 125 134 120 93 28 1273
13 102 90 84 8 77 95 108 116 128 138 123 95 29 1272
14 98 72 66 69 58 79 97 111 120 132 141 127 98 30 1296
15 89 69 53 54 46 59 81 100 114 123 135 145 130 100 30 1328
16 78 64 51 43 36 47 61 83 102 117 126 139 149 133 100 O 1329
17 68 56 46 42 29 37 48 63 85 105 120 129 142 153 132 0 O 1256
18 70 49 4 38 28 30 38 50 64 88 108 123 132 146 152 0O O O 1155
19 62 49 3 33 25 29 31 39 51 66 90 111 126 136 145 0 0 0 O 1028
20 67 44 3 29 22 26 29 31 40 52 68 92 113 129 135 0O O O O O 915
21 63 48 32 30 19 23 27 30 32 41 54 70 95 116 128 0O O O O O O 807
22 50 45 35 26 20 20 24 28 31 33 42 55 71 97 116 0 0O O O O 0 O 692
23 47 3 33 29 18 20 21 24 28 32 34 43 57 73 9% 0 O O 0O O O 0 0 590
24 47 34 26 27 19 18 21 21 25 29 33 35 4 5 73 0 O O O O O 0 0 o© 509
25 46 34 25 212 18 20 19 21 22 25 30 33 3 45 58 0 O O O O O 0O O 0 O 452
26 38 32 25 20 14 18 20 19 22 22 26 31 34 37 45 0 0 0 0 0 0 0 0 0 0 0 404
27 28 27 24 20 13 15 19 21 20 23 23 27 31 35 36 0 0 0 0 0 0 0 0 0 0 0 0 362
28 25 20 20 19 13 14 15 19 21 20 23 23 27 3 3% o0 O O O O O O o0 O0O O O 0 O 329
28 2 18 15 16 13 14 14 15 20 22 21 24 24 28 3 0O O O O O O O O O O O O 0 O 298
30 6 16 13 12 11 13 14 15 16 20 22 21 24 25 28 O O O O O O O O O O O 0O 0 © 267
31 15 12 11 11 8 11 14 15 15 16 21 23 22 25 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 243
32 0 11 8 9 7 8 2 14 15 15 17 21 24 22 25 0 0O O O O O O O O O O O 0 O 209
33 0 0 8 7 6 7 8 12 14 15 16 17 22 24 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 180
34 0 0 0 6 5 6 8 9 12 15 16 16 18 23 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 157
35 0 0 0 0 4 5 7 8 9 13 15 16 17 18 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 133
36 0 0 0 0 0 4 5 7 8 9 13 16 17 17 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 113
37 0 0 0 0 0 0 4 5 7 8 9 13 16 17 17 o O O O O O O 0O O 0O O O 0 0 0 o0 97

Table 31: Infiltration of fitted vehicles, Option 2a
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Year Total
Vehicle Age vehicles
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 36 37

1 11 11

2 36 13 49

3 48 45 15 108
4 55 60 52 17 184
5 52 69 69 57 19 266
6 49 66 79 76 64 20 353
7 46 61 76 87 84 67 21 442
8 42 58 71 83 97 8 70 22 530
9 35 52 67 77 92 101 92 73 23 614
10 26 44 61 74 86 97 106 97 77 24 690
11 21 33 51 66 8 90 101 111 102 80 25 762
12 6 26 38 55 74 8 94 106 117 107 84 26 829
13 13 20 30 42 61 77 90 99 111 122 112 88 27 894
14 13 16 24 33 46 64 81 94 104 117 128 117 93 29 959
15 12 16 19 26 37 48 67 8 99 109 123 134 123 97 29 1023
16 10 14 18 21 29 38 51 71 89 103 114 128 141 129 99 24 1080
17 9 13 17 20 23 30 40 53 74 93 108 120 135 148 131 81 19 1114
18 9 11 15 18 22 24 32 42 56 78 98 114 125 141 150 108 63 13 1119
19 8 11 13 16 20 23 25 33 44 59 81 102 119 132 144 124 83 43 7 1088
20 9 10 13 14 18 21 24 27 35 46 61 85 107 125 134 118 95 57 23 0 1024
21 8 11 12 14 16 19 22 26 28 36 49 64 90 113 127 110 91 66 31 0 0 931
22 6 0 13 13 16 16 20 23 27 29 38 51 67 94 115 105 8 63 35 0O O O 826
23 6 8 12 14 14 17 17 21 25 28 31 40 54 71 96 94 81 58 34 0 0 0 0 718
24 6 8 9 13 15 15 17 18 22 26 29 32 42 56 72 79 73 56 31 0 O 0 0 O 619
25 6 8 9 10 14 16 15 18 19 23 27 31 34 44 57 59 61 50 3 O O O O O O 530
26 5 7 9 10 11 15 17 16 19 20 24 28 32 35 45 47 46 42 27 0 0 0 0 0 0 0 455
27 4 6 9 10 11 12 16 18 17 20 21 25 30 34 36 37 36 31 22 0 0 0 0 0 0 0 0 393
28 3 5 7 9 11 11 12 16 18 18 21 22 26 31 35 30 28 25 17 0O O O O O O 0O 0 © 346
28 3 4 5 8 0 11 12 13 17 19 19 22 23 27 32 29 23 20 1 0 0O O O O O O 0 0 © 310
30 2 4 5 6 9 11 12 12 14 18 20 20 23 24 28 26 22 16 10 0 0 0 0 0 0 0 0 0 0 281
31 2 3 4 5 6 9 11 12 13 14 19 21 21 24 24 23 20 15 8 0 O O O O O O O 0 O 256
32 0 2 3 4 6 7 0 12 13 14 15 20 22 22 25 20 18 14 8 0 O O O O O O O 0 0O 234
33 0 0 3 3 5 6 7 10 13 14 14 16 21 23 22 20 15 12 7 0 0 0 0 0 0 0 0 0 0 212
34 0 0 0 3 4 5 6 7 11 13 14 15 17 22 24 18 16 11 6 0 0 0 0 0 0 0 0 0 0 192
35 0 0 0 0 3 4 5 7 8 11 14 15 16 17 22 20 14 11 6 0 0 0 0 0 0 0 0 0 0 172
36 0 0 0 0 0 4 4 6 7 8 12 14 16 16 18 18 15 10 6 0 0 0 0 0 0 0 0 0 0 0 153
37 0 0 0 0 0 0 4 4 6 7 8 2 15 16 17 15 14 10 5 0 O O O O 0 0 0 0 0 0 o0 135

Table 32: Infiltration of fitted vehicles, Option 2b
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Year Total
Vehicle Age vehicles
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 36 37

1 35 35

2 118 82 200
3 156 278 113 547
4 179 368 383 109 1039
5 171 422 507 368 101 1568
6 159 403 582 487 339 105 2076
7 152 376 556 559 449 353 109 2554
8 137 357 518 534 516 468 368 114 3012
9 114 322 492 498 493 537 488 384 119 3445
10 86 268 443 473 459 514 560 508 400 124 3834
11 68 202 370 426 436 478 535 583 530 416 129 4174
12 53 160 279 355 393 455 498 558 608 552 434 134 4479
13 43 125 221 268 328 409 474 519 581 633 575 452 140 4769
14 41 101 173 212 247 342 427 493 541 605 660 599 471 146 5059
15 38 97 139 166 196 257 356 444 514 564 631 688 625 491 147 5354
16 33 89 134 134 153 204 268 371 463 536 587 658 717 651 497 144 5639
17 29 78 123 129 124 160 213 279 386 483 558 612 685 747 659 485 140 5889
18 29 68 107 118 119 129 166 222 291 403 503 582 638 714 756 643 473 136 6097
19 26 69 94 103 109 124 134 173 231 303 420 524 606 665 723 737 627 460 133 6261
20 28 61 95 90 95 113 129 140 181 241 316 437 546 632 673 705 719 610 447 129 6388
21 27 67 8 92 83 99 118 134 146 188 251 329 456 569 639 656 687 700 593 434 125 6477
22 21 62 92 81 8 87 103 123 140 152 196 261 343 475 576 624 640 669 680 575 420 121 6526
23 20 50 8 8 75 88 90 108 128 146 158 204 272 358 480 562 608 623 650 660 557 406 116 6535
24 20 47 69 83 82 78 92 94 112 133 152 165 213 284 362 469 548 592 605 631 639 538 392 112 6511
25 19 47 65 66 76 85 82 96 98 117 139 158 172 222 287 353 457 533 575 587 611 618 519 377 107 6467
26 16 45 65 62 61 79 89 85 100 102 122 145 165 179 225 280 344 445 518 558 569 591 596 500 362 103 6406
27 12 38 63 62 58 63 83 92 89 104 106 127 151 172 181 219 273 335 432 503 541 550 570 573 480 347 98 6322
28 11 28 53 60 58 60 66 8 96 92 108 111 132 157 174 177 214 266 326 419 487 523 531 548 551 459 331 93 6217
28 9 25 39 51 55 60 63 69 90 100 96 113 116 138 159 170 172 208 258 316 406 471 504 511 526 527 438 315 88 6093
30 7 22 35 37 47 58 62 65 72 94 104 100 118 120 139 155 165 168 202 251 306 393 454 485 490 504 503 417 298 5955
31 6 16 30 33 34 49 60 65 68 75 98 109 104 123 122 136 151 161 163 196 243 296 379 437 466 469 481 478 395 5802
32 0 15 22 29 31 36 51 63 68 71 78 102 113 109 124 119 133 147 157 158 190 235 285 365 420 446 448 457 453 5630
33 0 0 20 21 27 32 37 53 65 71 74 81 106 118 110 121 116 129 143 152 153 184 226 275 350 402 426 426 433 5440
34 0 0 0 20 20 28 34 39 55 68 74 77 84 111 120 107 118 113 125 139 147 148 177 218 264 335 383 405 403 5233
35 0 0 0 0 18 21 29 35 40 57 71 77 80 88 112 117 105 115 110 122 135 142 143 170 209 252 320 364 383 5016
36 0 0 0 0 0 19 22 30 36 42 60 74 80 83 89 109 114 102 112 106 118 130 137 138 164 200 241 304 345 50 4790
37 0 0 0 0 0 0 20 22 31 38 44 62 77 83 84 87 106 111 99 108 103 114 126 132 132 157 191 229 288 169 44 4552

Table 33: Infiltration of fitted vehicles, Option 6a
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Year Total
Vehicle Age vehicles
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 . . 36 37

1 30 .. 30
2 100 70 .. 170
3 133 237 97 N 467
4 152 314 328 94 N 888
5 146 360 434 316 87 . 1343
6 136 344 498 419 293 91 . 1781
7 129 321 476 481 388 306 95 . 2195
8 116 305 444 460 445 406 320 99 . 2594
9 97 274 422 428 426 465 424 335 104 N 2974
10 73 229 380 407 396 445 487 443 350 109 N 3318
11 58 172 317 366 377 414 465 509 464 366 113 .. 3621
12 45 137 239 306 339 394 433 487 532 485 382 119 .. 3897
13 37 107 189 230 283 355 412 453 509 556 507 400 124 .. 4161
14 35 86 148 183 213 296 371 430 474 532 581 530 418 130 N 4427
15 32 83 119 143 169 223 309 388 450 495 556 608 554 437 131 N 4698
16 28 76 115 115 132 177 233 324 405 471 518 581 636 579 442 128 N 4959
17 25 66 105 111 107 138 185 244 338 424 492 541 608 664 585 431 124 N 5188
18 25 58 92 101 102 112 145 193 255 354 443 514 566 635 672 571 420 121 N 5378
19 22 59 80 8 94 107 117 151 202 266 370 463 538 592 642 655 556 408 118 o 5529
20 24 52 8 77 82 98 112 122 158 211 279 387 484 562 598 626 638 541 396 114 .. 5644
21 23 57 73 79 72 86 103 117 128 165 221 291 404 506 568 583 610 620 525 384 110 .. 5725
22 18 53 79 70 73 75 90 107 122 133 173 231 304 423 512 554 568 593 602 509 372 107 o 5768
23 17 42 74 76 65 76 78 94 112 128 139 181 242 318 427 499 540 552 576 584 493 359 103 N 5775
24 17 40 59 71 70 68 80 82 98 117 134 146 189 252 322 416 486 525 536 558 565 476 346 99 N 5753
25 16 40 56 57 66 74 71 83 8 103 123 140 152 197 255 314 406 473 510 520 540 546 459 333 95 N 5713
26 14 39 56 54 52 69 77 74 87 9 107 128 146 159 200 249 305 394 459 494 503 522 526 441 319 91 . 5656
27 10 33 54 54 50 55 72 8 77 91 94 112 134 153 161 195 242 297 383 445 478 486 503 506 423 305 86 . 5581
28 9 24 45 52 50 52 57 75 84 8 95 98 117 140 155 157 190 236 289 371 431 462 469 484 485 405 291 82 .. 5486
28 8 22 33 44 48 52 54 60 79 8 8 100 102 123 142 151 153 184 229 280 359 416 445 451 464 464 386 277 78 .. .. 5375
30 6 19 30 32 40 50 54 57 63 82 92 89 104 107 124 138 147 149 179 222 271 347 401 428 432 444 443 367 262 .. .. 5251
31 5 14 26 29 29 42 52 57 59 66 8 96 93 109 108 121 134 143 144 174 215 262 335 386 411 413 423 421 347 .. .. 5115
32 0 13 19 25 27 31 44 55 59 62 69 90 101 97 110 106 118 131 139 140 168 207 252 322 370 393 394 402 398 .. . 4962
33 0 0 18 18 23 28 32 46 57 62 65 72 94 105 98 107 103 114 127 134 136 162 200 242 309 354 375 375 381 .. .. 4792
34 0 0 0 17 17 24 29 34 48 60 65 68 75 98 106 95 105 100 111 123 130 131 156 192 233 295 337 356 354 . .. 4609
35 0 0 0 0 16 18 25 30 35 50 63 68 71 78 99 104 93 102 97 108 119 126 126 150 184 222 282 321 337 . . 4416
36 0 0 0 0 0 16 19 26 32 37 53 65 71 74 79 97 101 90 99 94 104 115 121 121 144 176 212 267 303 . . 44 4215
37 0 0 0 0 0 0 17 20 27 33 39 5 68 74 75 77 94 98 8 9 91 101 111 117 116 138 168 201 253 .. .. 148 39 4004

Table 34: Infiltration of fitted vehicles, Option 6b
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9. Fromthe number of crashes affected determined in&tdptermine the trauma alleviated by each viable intervention by year as the product of
effectiveness for each trauma type and the technology ir(ipaicke 35):

VeET Option 2a Option 2b Option 6a Option 6b

Fatal Major Minor Fatal Major Minor Fatal Major Minor Fatal Major Minor
2021 0.04 1.03 3.21 0.00 0.13 0.42 0.02 0.44 1.36 0.01 0.37 1.15
2021 0.15 4.22 13.12 0.02 0.62 1.92 0.09 2.50 7.77 0.08 2.13 6.62
2023 0.28 7.63 23.73 0.05 1.35 4.21 0.25 6.83 21.25 0.21 5.83 18.13
2024 0.39 10.83 33.69 0.08 2.30 7.15 0.47 12.96 40.34 0.40 11.08 34.48
2025 0.47 13.01 40.48 0.12 3.33 10.35 0.71 19.58 60.93 0.61 16.76 52.16
2026 0.52 14.33 44.60 0.16 4.41 13.72 0.94 25.91 80.63 0.81 22.23 69.16
2027 0.56 15.37 47.83 0.20 5.52 17.17 1.16 31.89 99.22 1.00 27.41 85.28
2028 0.58 16.06 49.97 0.24 6.62 20.59 1.37 37.59 116.99 1.18 32.38 100.76
2029 0.60 16.36 50.90 0.28 7.66 23.85 1.56 43.01 133.84 1.35 37.13 115.53
2030 0.59 16.22 50.47 0.31 8.62 26.82 1.74 47.86 148.94 151 41.42 128.89
2031 0.58 16.04 49.90 0.35 9.51 29.60 1.90 52.10 162.13 1.64 45.21 140.67
2032 0.58 15.89 49.45 0.38 10.35 32.22 2.03 55.91 173.98 1.77 48.64 151.37
2033 0.58 15.88 49.40 0.41 11.16 34.73 2.17 59.53 185.24 1.89 51.94 161.64
2034 0.59 16.18 50.34 0.44 11.97 37.24 2.30 63.16 196.53 2.01 55.26 171.97
2035 0.60 16.58 51.59 0.46 12.77 39.75 2.43 66.84 207.99 2.13 58.64 182.49
2036 0.60 16.59 51.61 0.49 13.48 41.95 2.56 70.39 219.05 2.25 61.90 192.63
2037 0.57 15.67 48.77 0.51 13.91 43.27 2.67 73.52 228.77 2.36 64.77 201.55
2038 0.52 14.42 44.86 0.51 13.96 43.46 2.77 76.10 236.82 2.44 67.14 208.93
2039 0.47 12.83 39.94 0.49 13.59 42.28 2.84 78.15 243.20 251 69.01 214.76
2040 0.42 11.43 35.56 0.47 12.78 39.78 2.90 79.74 248.13 2.56 70.45 219.24
2041 0.37 10.08 31.36 0.42 11.63 36.18 2.94 80.85 251.61 2.60 71.46 222.38
2042 0.31 8.64 26.87 0.37 10.31 32.08 2.96 81.47 253.51 2.62 72.01 224.07
2043 0.27 7.36 22.92 0.33 8.97 27.90 2.97 81.57 253.84 2.62 72.09 224.34
2044 0.23 6.35 19.77 0.28 7.72 24.03 2.96 81.28 252.92 2.61 71.82 223.49
2045 0.21 5.64 17.55 0.24 6.62 20.60 2.94 80.73 251.23 2.59 71.32 221.92
2046 0.18 5.05 15.71 0.21 5.68 17.67 2.91 79.96 248.83 2.57 70.61 219.73
2047 0.16 451 14.05 0.18 491 15.27 2.87 78.92 245.58 2.53 69.66 216.78
2048 0.15 411 12.78 0.16 4.32 13.44 2.82 77.60 241.48 2.49 68.48 213.09
2049 0.14 3.72 11.56 0.14 3.87 12.04 2.77 76.06 236.69 2.44 67.10 208.79
2050 0.12 3.33 10.37 0.13 3.50 10.90 2.70 74.33 231.31 2.38 65.55 203.98
2051 0.11 3.03 9.42 0.12 3.20 9.96 2.63 72.43 225.39 2.32 63.85 198.68
2052 0.09 2.61 8.11 0.11 2.92 9.07 2.56 70.29 218.72 2.25 61.94 192.74
2053 0.08 2.24 6.98 0.10 2.65 8.23 2.47 67.90 211.31 2.18 59.82 186.15
2054 0.07 1.96 6.09 0.09 2.39 7.45 2.38 65.33 203.28 2.09 57.53 179.03
2055 0.06 1.66 5.18 0.08 2.15 6.69 2.28 62.62 194.85 2.01 55.13 171.54
2056 0.05 1.41 4.40 0.07 1.91 5.95 2.17 59.79 186.05 1.91 52.62 163.73
2057 0.04 1.21 3.78 0.06 1.68 5.23 2.07 56.82 176.82 1.82 49.99 155.55
2058 0.04 1.02 3.18 0.05 1.46 4.55 1.95 53.72 167.16 1.72 47.24 146.99
2059 0.03 0.82 2.56 0.05 1.25 3.87 1.84 50.47 157.06 1.61 44.36 138.05
2060 0.02 0.63 1.96 0.04 1.04 3.24 1.71 47.09 146.52 1.50 41.37 128.74
2061 0.02 0.47 1.45 0.03 0.85 2.66 1.58 43.57 135.58 1.39 38.27 119.07
2062 0.01 0.35 1.08 0.02 0.68 2.12 1.45 39.93 124.26 1.28 35.06 109.09
2063 0.01 0.24 0.73 0.02 0.52 1.63 1.32 36.17 112.55 1.15 31.74 98.78
2064 0.01 0.14 0.43 0.01 0.38 1.19 1.17 32.29 100.48 1.03 28.33 88.16
2065 0.00 0.07 0.21 0.01 0.26 0.82 1.03 28.29 88.05 0.90 24.82 77.24

Table 35: Trauma alleviated by each viable interventionoption by year
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10. From demographic information provided by MUARRIUARC, 2019)andthe totals
established in step ¢he typical age of a sensitive fatality was used to determine the
cost to society due to loss of life accordinghie Willingness to Pay (WTP) method.

The typical cost of a serious and minor injury was established using methods outlined
in BITRE Report 102.

11.Summary plot for each option by yese shown in Figures 15 t0:18
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Figure 15: Summary, Option 2a
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Figure 16: Summary, Option 2b
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Figure 18: Summary, Option 6b
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Summary
Table 36: Summary of benefits,costs, lives saved and serious injuries avoided under each option
Case Net Cost to Cost to Gross BCR Number  Serious Minor
Benefits Business Government Benefits of Lives  Injuries Injuries
($m) ($m) ($m) ($m) saved Avoided Avoided
Option 1
Best - - -
Likely - - - - - - -
Worst - - -
Option 2a
Best -9 49 0.9
Likely -34 74 27 68 0.7 12 339 1056
Worst -58 00 0.5
Option 2b
Best -151 26 0.2
Likely -164 39 164 39 0.2 9 248 773
Worst -177 52 0.2
Option 6a
Best 126 142 1.9
Likely 55 213 0.5 269 1.3 78 2152 6697
Worst -16 285 0.9
Option 6a (with associated ESCifment)
Best 215 142 25
Likely 144 213 0.5 358 1.7 102 2564 7017
Worst 73 285 1.4
Option 6b
Best 112 123 1.9
Likely 50 185 0.5 235 1.3 69 1891 5883
Worst -12 246 1.0

Department of Infrastructure, Transport, Citiesl &kegional Development



Reducing Heavy VehiclRear Impact Crashes: Autonomous Emergency Braking 89
Regulation Impact Statement

APPENDIX 6 - ACRONYMS AND ABBREXITIONS

ABS Antilock Brake System

AEB/AEBS AutonomougAdvanced)Emergency BrakingSystem

ADR Australian Design Rule

ALRTA Australian Livestock and Rural Transporters Association

ARTSA Australian Road Transport Suppliers Association

BAU Business as Usual

BCR BenefitCost Ratio

BIC Bus Industry Confederation

BITRE Bureau of Infrastructure, Transport and Regional Economics

BTE Bureau of Transport Economics (now BITRE)

CCA Competitionand Consumer Act 2010

CEO Chief Executive Officer

Coth Commonwealth

CVIAA Commercial Vehicle Industry Association Australia

EPA Environment Protection Authority

ESC Electronic Stability Control

FMVSS Federal Motor Vehicle Safety Standard

GVM Gross VehicleMass

HVIA Heavy Vehicle Industry Assaociation

HVNL Heavy Vehicle National Law

HVSPP Heavy Vehicle Safety and Productivity Programme

MUARC Monash University Accident Research Centre

MVSA Motor Vehicle Standards Act 1989

NHTSA National Highway Traffic Safethdministration

NHVBS National Heavy Vehicle Braking Strategy

NPV Net Present Value

NRSS National Road Safety Strategy 262020

NTARC National Truck Accident Research Centre

NTC National Transport Commission

OBPR Office of Best Practice Regulation

PBS Performance Based Standards

RBM Regulatory Burden Measurement

RIS Regulation Impact Statement

RSC Roll Stability Control

RVSA Road Vehicles Standards Act 2018

SPECTS Safety, Productivity & Environment Construction Transport
Scheme

SVSEG Strategic Vehicl&afety and Environment Group

TIC Truck Industry Council

TISOC Transport and I nfrastructure Seni

TLG Technical Liaison Group

UN United Nations
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us
WP.29

United States
UN World Forum for the Harmonation of Vehicle Regulations
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APPENDIX 7 - GLOSSARY OF TERMS

1958 Agreement

1998 Agreement

Autonomous (Automatic)
Emergency BrakingAEB)

Antilock Brake System (ABS)

BenefitCost Ratio (BCR)

Bus (or Omnibus)

Certification

Crash

Discount Rate

Fatal Crash

Gross Vehicle Mass (GVM)

Heavy Vehicle

Hospitalised Injury

Lane Ke@ Assist
(LKA)

Net Benefit

UN Agreement Concerning the Adoption of Harmonized Technical
United Nations Regulations for Wheeled Vehicles, Equipment and
Parts which can be Fitted and/or be Used on Wheeled Vehicles and
the Conditions for Reciprocal Recotion of Approvals Granted on
the Basis of these United Nations Regulatjai#arch 1958.

UN Agreement Concerning the Establishing of Global Technical
Regulations for Wheeled Vehicles, Equipment and Parts which can
be Fitted and/or be Usedh Wheeled Vehicles, of June 1998.

A combination of a visioisensing control system and actuators
thatforms a safety system which is designed in specific conditions
to reduce the severity of an accidentwoid a collision altogether

by taking control of the vehicle braking from the driver.

A portion of a service brake system that automatically controls the
degree of rotational wheel slip relative to the road at one or more
roadwheels of the vehicle during braking.

The ratio of expected total (gross) benefits to expected total costs (in
terms of their present monetary value) for a change of policy
relative to business as usual.

A passengr vehicle having more than 9 seating positions, including
that of the driver.

Assessment of compliance to the requirements of a
regulation/standard. Can relate to parts;asdgemblies, or a whole
vehicle.

Any apparently unpremeditategent reported to police, or other
relevant authority, and resulting in death, injury or property damage
attributable to the movement of a road vehicle on a public road.

A rate of interest used to translate costs which will be incurred and
benefits which will be received across future years into present day
values.

A crash for which there is at least one death.

The maximum laden mass of a motor vehicle as specified by the
manufacturer.

For the purposes of this RISpyvehicle in a category (or

equivalent ADR category) covered by UN Regulation No. 131.

A person admitted to hospital from a crash occurring in traffic.
Traffic excludes ofroad and unknown location.

Provides steering input to help keep the vehicle in the middle of a
detected lane and provides visual and tactile alerts if the vehicle is
detected drifting out of the lane.

The sum of expected benefits (in monetary terms) eegscted

costs associated with a change of policy relative to business as
usual.
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Net Present Value (NPV) The difference between the present economic value (determined
using an appropriate discount rate) of all expected benefits and costs
over time due t@ change of policy relative to business as usual.

Road Crash Fatality A person who dies within 30 days of a crash as a result of injuries
received in that crash.
Type Approval Written approval of an authority/body that a vehicle type, (i.e.

model design)atisfies specific technical requirements.
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